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THE MEETING OF THE BRITISH 
ASSOCIATION AT BRISTOL. 


BY OUR SPECIAL CORRESPONDENT. 





and HE British Association usually arranges its meetings so 
that each part of the United Kingdom in turn is able to 

mas, show its members hospitality, and to demonstrate that science 
is held in high esteem, not in one quarter only, but throughout 

nt, the land. This year the gathering has, for the third time, 


been held in Bristol, previous meetings there having taken 
place in 1836 and in 1875. 

The West of England entertained the Association again ten 
ny years ago when it met at Bath. 

The meetings recently concluded have been eminently 
successful, and though no very sensational discovery in any 
5 science has been announced, a good deal of solid work has 

’ been done, the results of which promise to be of some value 
by directing further research in several important directions. 

The attendance has proved very satisfactory, numbering in 
all about 2,500. This is partly due to the fact that last year, 
so far as the British public was concerned, there was no meet- 
ing, the gathering being located at Toronto. 

Among those present many distinguished foreign guests 
may be mentioned, several coming from various universities 
in Germany, France, Belgium, and Canada. Though the 
- attendance can hardly be called cosmopolitan, it is satisfactory 
’ to testify to the interest displayed in the progress of science in 
Ss this country by distinguished workers in the same field on the 
Continents of Europe and America. Very seldom, indeed, 
does a meeting take place without interchange of thought be- 
tween the savants of different nationalities. 

The President this year has been Sir William Crookes, 
F.R.S., so distinguished for his researches in the realm of 
to physical chemistry, and for his discoveries of several of the 

rarer metals. One feature, indeed, of his inaugural address 
was the announcement of the recognition of yet another of 
these, Monium, characterised by an easily identifiable spec- 
trum, and possessing a very marked individuality. 
: The members of the Association divide themselves, at their 
annual meeting, into various sections, in each of which one 
special science, or group of closely-related sciences, is parti- 
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cularly studied. These sections are denoted by distinguishing 
letters, and each is presided over by some eminent worker in 
that particular field. They are :— 

A. Mathematics and Physics. F. Economic Science. 


B. Chemistry. G. Mechanical Science. 
C. Geology. H. Anthropology. 

D. Zoology and Physiology. K. Botany. 

E. Geography. 


Besides the separate meetings of these sections, the general 
body of members and associates gather together on three 
occasions to treat of general or particular scientific matters, at 
the first of which the presidential address is delivered. 

It is somewhat unusual for the presidential address to con- 
tain anything of a very startling kind ; it is usually devoted to 
aconsideration of the progress made in different directions 
during some definite period. This year, however, a marked 
feature appeared, where it was least expected. Sir W. Crookes 
devoted a very large part of the address to a discussion of the 
question of the wheat supply of the world, the amount of land 
in various countries capable of growing wheat, and the 
quantity which the present conditions of agriculture will pro- 
bably enable that land to produce. Side by side with a for- 
midable array of statistics bearing on this point, he set out 
another series, showing what part of the population of the 
globe is wheat-consuming, and by comparison of the two, 
attempted a forecast of the state of affairs in relation to 
wheat in the course of the next generation. The President 
took a very pessimistic view of the position, holding that un- 
less conditions of cultivation are materially improved, wheat 
cannot long retain its dominant position among the food-stuffs 

of the civilised world. 

‘Should all the wheat-growing countries add to their area to 
the utmost capacity, on the most careful calculation the yield 
would only give us an addition to their area of some 100,000,000 
acres, supplying, at the average world-yield of 12°7 bushels 
to the acre, 1,270,000,000 bushels, which will be just enough 
to supply the increase of population among bread-eaters till 
the year 1931.’ 

This very gloomy prospect was, however, lightened con- 
siderably by further considerations which the address imme- 
diately went on to bring before its hearers. Though the area 
capable of bearing wheat is not capable of indefinite increase, 
improved cultivation may very greatly improve the yield per 
acre, the upper limit of the latter being 20 bushels per acre 
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instead of the present yield of 12°7. The President’s remedy 
for the threatened deficit he showed to lie in a greatly in- 
creased use of certain fertilisers, and especially nitrate of soda, 
a dressing of 23 lbs. of the latter being capable of producing 
one bushel of wheat. The manufacture of this invaluable 
manurial agent at the expense of the nitrogen of the air was 
shown to be possible, and it was suggested that the enormous 
water power of Niagara should be captured, and applied to 
this object. 

After this very startling introduction, the latter part of Sir 
W. Crookes’s address fell rather flat. It was devoted, how- 
ever, to a scrutiny of the very great advances made within the 
past year or two in the fields of physical science, and especi- 
ally the development of the new photography, and the re- 
searches made as to the nature and properties of the Réntgen 
rays. 

Turning from the address of the President to the work done 
in the various sections, attention may first be called to the 
somewhat detailed report of the recent Eclipse expeditions. 
These have already been communicated to the Royal Society, 
but at Bristol they formed the subject of a very important 
discussion, in which the members of the mathematical and 
chemical sections took part. The joint meeting was held 
under the auspices of Section A, and was under the presidency 
of Professor Ayrton. The subject was introduced by Professor 
Turner, of Oxford, who first dealt with the shape of the 
corona, which goes through a cycle of changes during a sun- 
spot period. Several photographs of the corona were ex- 
hibited, which indicated a growth of coronal material out of 
the prominences. The movement of the corona was described, 
and the question was raised whether or no the corona takes a 
share in the sun’s radiation of its aspect. Sir Norman Lockyer, 
who followed, dealt with certain problems of solar chemistry, 
and in particular with the question of the similarity or identity 
of the chemical elements in different celestial bodies. He was 
inclined to deny such similarity en account of the different 
temperatures which were known to be those of various stars, 
and he pointed out that while some stars are getting hotter, 
others are certainly cooling. By means of a series of slides, 
Sir Norman showed the spectra of various examples of the 
stars, and compared them with the spectra of the sun at the 
time of eclipse. Other speakers in the discussion were Sir W. 
Crookes, os Hills, R.E., and Professor Roberts-Austin. 

Another discussion of great interest took place during the 
meeting, when the question of the magnetic and electrolytic 
action of electric railways came before Sections A and G ata 
joint meeting. A number of speakers of great eminence, 
drawn from Europe, the Colonies, and the United States, 
agreed that there is conclusive evidence that the effect of 
electric railways upon magnetic observations is fatal to the 
accuracy of the latter. Professor Riicker showed, by means 
of diagrams, that the declination of the magnetic needle has 
been interfered with in South London and at Greenwich. This 
result is due to the effect on the earth currents which the 
different electric tractions have produced, and which has made 
the magnetic records worthless. Mr. Preece pointed out that 
there are other causes capable of producing great disturbances, 
such as magnetic induction, the moving of great masses of 
magnetic iron, and the leakage of the electric current from its 
normal channels. 

The chemical section has met under the presidency of 
Professor Japp, F.R.S., of Aberdeen. He devoted his address 
to stereo-chemistry, or the arrangement of the component 
atoms of the molecules of which the various bodies of ents: 
try are composed, and especially to its bearing on the question 
how far vital action is necessary for the formation of so-called 
organic compounds. He gave a sketch of the stereo-chemis- 
try of ‘optically active’ organic compounds as founded by 
Pasteur, and further developed by later investigators, includ- 
ing Fischer, Brebner, and Gunn, and passed on to deal with 
the establishing of a connection between optical activity, or 
the power to deflect a ray of polarised light, and molecular 
asymmetry in these organic bodies, giving thus to Pasteur the 
honour of first leading up to the idea of stereo-chemistry 
amplified in later years by Van t’Hoff. Aftera very complete 
examination of the processes of synthesis of such bodies, he 
came to the conclusion that without the intervention of living 
matter at some stage of the process, such synthesis is impos- 
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sible, a conclusion whicl: is of great value at the present time 
in connection with the reported discovery of a German phy- 
siologist of a process by which peptone may be prepared from 
inorganic materials, peptone being an optically active body. 
The discovery announced with so great a flourish of trumpets 
at the recent Vienna Congress is thus seen to fail to find 
acceptance among our leading English chemists. 

Perhaps the most important communication made to Sec- 
tion B was that by Professor Ramsay and Mr. Travers upon 
their work on the constituents of the atmosphere. It is now 
a few years since the former gentleman, in conjunction with 
Lord Rayleigh, announced the discovery of argon. Careful 
scrutiny of the experiments and improvements in the methods 
used have been crowned with still greater success. Only a 
few months ago Professor Ramsay discovered the presence 
in the air of three other gases new to science, which he named 
neon, krypton, and metargon. In the present communication 
he announced that he and his collaborateur had found an- 
other, to which they had given the name xenon. 

Neon has a density of 96, and, like argon and helium, is 
monatomic. It possesses a characteristic spectrum, which 
exhibits brilliant lines in the red, orange, yellow, and green, 
while there are a few others, relatively inconspicuous, in the 
blue and violet. Krypton is characterised by two very bril- 
liant lines, one in the yellow, and one in the green, besides 
fainter lines in the red and orange. Metargon. shows a spec- 
trum very closely resembling that of carbon monoxide ; the 
gas is very inert, not being changed by sparking with oxygen 
in the presence of caustic potash. Xenon possesses a much 
higher boiling point than the others, and remains behind 
when they have been evaporated from liquid air. Its spectrum 
is analogous in character with that of argon, but it differs 
entirely in the position of the lines. With the ordinary dis- 
charge the gas shows three lines in the red and about five 
very brilliant lines in the blue ; while with the jar and spark- 
gap these lines disappear and are replaced by four brilliant 
lines in the green, intermediate in position between the two 
groups of argon lines, the glow in the tube changing from 
blue to green. Xenon appears to exist in only minute quan- 
tity, indeed all of the new gases are present only in small 
amounts. It is, however, not possible to state with any degree 
of accuracy in what proportion they are present in atmospheric 
argon. 

Teese possessing a density as already said of 9°6 has an 
atomic weight of 19'2 and so comes between fluorine and 
sodium in the periodic table. The position of the other gases 
has not yet been determined. 

An interesting communication was made to the geological 
section by Mr. Etheridge, F.R.S., on the relation of the 
Franco-Belgium coalfield to that of Kent and Somerset. He 
referred to the thinness of the seams in the French coalfield, 
remarking that though thin they were in great quantities. At 
Dover the borings had now reached a depth of more than two 
thousand feet, and the deeper seams were of the same bitu- 
minous character as at Mons. Bristol coalfield extended 
26 miles from north to south. The thickness of the coal 
measures in the Somerset basin is 8,460 feet ; in the Welsh 
basin 11,000 feet; Hainault, 9,400 feet ; Liége, 7,000 feet ; 
and Westphalia, 7,400 feet. He described a visit he had 
paid to the Mons coalfield, and stated he saw much which 
interested and astonished him as to its good management. 
He brought away samples of the coal, and found they agreed 
with the coal at Dover, so that there could be no doubt about 
the correspondence of the two areas. There could be little 
doubt of the value of the South-East Kent coalfield, and he 
could speak of its continuity with the Continental coalfield, 
having been along the great range from Liége right through, 
and having visited a great many of the pits. 

Section D this year included the subject of Physiology as 
well as that of Zoology. The former is sometimes relegated 
to a special section known as section I, but this has the 
singular feature of being intermittent. It was very vigorous 
at Toronto last year and at Liverpool in 1896, but it held no 
meeting at Ipswich or at Bristol. Professor Weldon, F.R.S., 
of University College, London, presided over Section D. This 
section enjoys the greatest degree of popularity among the 
biological sections, dealing as it does with many questions and 
problems of natural history. 
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An extremely interesting contribution to this subject was 
made by Professor E. B. Poulton and Miss Sanders, under the 
somewhat vague title of ‘An Experimental Enquiry with the 
struggle for existence of certain Common Insects.’ Professor 
Poulton described the object of the enquiry, and remarked that 
among many animals and many species of insects the faculty 
was possessed of imitating their surroundings. Those who 
followed the theory of natural selection believed this was due 
to the advantages it secured in the struggle for existence, 
to those possessing it. Insects able thus to conceal themselves 
having an advantage over those less fortunate. He believed 
this had never yet been subjected to an experimental enquiry 
in order to find out whether or no insects which disappeared 
were induced to do so in consequence of the power of sight of 
their enemies, and the object of this enquity had been to obtain 
experimental evidence upon this point. It, seemed that of all 
animals those most suitable for this purpose were the pupa 
stage of certain common insects. It had been denied by 
a certain eminent analyst that there was any struggle for 
life’ during the ¢chrysalis stage of common insects, and he 
contended that this pupa stage was so short that he could 
hardly believe that the protective or concealing colouring 
could be of any. value, or that there 
could be any enemies during that 
time. The object of their enquiry was 
to show whether a struggle did actu- 
ally take place, and, if so, whether 
conspicuousness was a determining 
factor in it, that is, whether it was 
influenced or not by the power of 
sight possessed by the pupa’s enemies. 
Thirty years ago it had been proved 
that the chrysalides of many butter- 
flies have the power of adapting them- 
selves to their different backgrounds. 
Professor Poulton, with the aid of lan- 
tern illustrations and diagrams, detailed 
the nature of experiments carried on 
in Switzerland, Oxford and the Isle of 
Wight, and said that although they 
had not completed them they had little 
doubt so far of their showing that a 
very fierce struggle for existence among 
these lowly creatures did take place. 

The Geographical section is always 
popular at the meetings of the British 
Association, and this year has been 
no exception. Among the distinguished 
visitors to the section was M. de 
Rougemont, who has spent a long 
series of years in the wilds of Nor- 
thern Australia, and whose adven- 
tures there have been the topic of 
conversation in sO many quarters. 
M. de Rougemont gave two remarkable discourses, one in the 
Geographical and the other in the Anthropological section, 
the latter dealing with the manners and customs of the 
barbarous tribes among whom he has resided for so long 
atime. M.de Rougemont left home in 1863 on a pearling 
expedition bound for the sea between the Australian Coast 
and Dutch New Guinea. He was wrecked in less than a year 
on a small coral island off the north-west coast of Australia, 
and for two years he was unable to make his escape from it. 
At the end of that time a party of blacks, which had been 
blown out to sea from the Australian Main were cast upon 
the island on a native raft, such as is used in fishing expedi- 
tions, After a further period of six months they managed to 
construct a boat from the wreck of the schooner and they left 
the island in it, landing sometime during 1866 on the Coast 
of Australia. After atime M. de Rougemont drifted as it were 
into the centre of the Continent and only reached civilization in 
1895. This long sojourn among the savages was marked by 
many adventures of the greatest interest, but he was unable 
to record them anywhere because he had no writing materials 
of any kind except a small New Testament. For a time he 
made notes on the blank leaves and margin of this book, but 
after his return to civilisation he had the misfortune to lose all 
these records in the wreck of the steamer J/a/aura, which 
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was lost in the Straits of Magellan in the present year. He 
could consequently only fall back upon his memory of the 
leading incidents of his strange sojourn among the savage 
tribes. His career among them, if the word may be used, 
was an eminently successful one, for he ultimately became the 
king of a great nation comprised of different tribes. 

The interest of the Geographical section was not however 
monopolised by M. de Rougemont. Among other distin- 
guished travellers who were present were Mrs. Bishop (Miss 
Bird) and Miss Kingsley, noted in connection with Asiatic and 
West African travel respectively. Mrs. Bishop contributed 
a very valuable paper on the Yangtze Valley. 

The subjects dealt with in the Botanical Section were of a 
somewhat technical character, but many of the papers were of 
considerable scientific interest. The difficult problem of the 
nature of the alternation of generations was discussed at con- 
siderable length, though without much advance towards any 
definite conclusion. Dr. Scott described several new fossil 
plants, and the diseases of the potato came in for recog- 
nition at the hands of Prof. Marshall-Ward, of Cambridge, 
and Prof. Errera, of Brussels. Prof. Green gave an account 
of some experiments conducted after the manner of Dr. 
Buchner, which enabled him to con- 
firm the statement of the latter that 
the fermentation set up by the yeast 
cell, which results in the formation of 
alcohol, is due to a soluble enyzme 
comparable with those concerned in 
animal digestion. 

Dr. Blackman delivered a lecture on 
the breathing mechanism of plants, a 
subject on which he has been experi- 
mentally engaged for several years. 

The evening lectures were delivered 
by Professor Sollas, of Oxford, and by 
Mr. Herbert Jackson. The former 
took for his subject the recent expedi- 
tion conducted by himself to Funa-futi, 
a coral atoll in the Pacific ocean, for 
the purpose of examining the forma- 
tion of atolls. The expedition was 
followed by another sent out from 
Sydney, and the combined results 
have been to substantiate the views 
of Darwin to the origin of these is- 
lands. The lecture was beautifully 
illustrated. 

Mr. Jackson discoursed upon the 
subject of Phosphorescence, which has 
been the object of much study and 
research by him for many years. His 
experiments were of the utmost value, 
many being entirely new. 


[Photo London Stereoscopic Co. The social features of the Association 


have been well maintained. Two conversaziones have been 
held at Clifton College, the one at the instance of the College 
Authorities, the other at the invitation of the Mayor and Cor- 
poration. Both were well attended. The subject of telegraphy 
without wires was one of the principal attractions at both, 
being under the charge of Mr. Preece and of Signor Marconi. 

Prof. Hele Shaw, of Liverpool, also discoursed upon the 


manner of flow of water, and illustrated his lecture with very | 


admirable experiments. 

Fortunately for the conversaziones the weather was on both 
occasions all that could be desired. 

Another feature of interest for those less studious than the 
regular attendants of the sections was the presence of five 
war vessels off Clevedon, in the Bristol Channel. Excursions 
to visit one or other of these were of regular and frequent 
occurrence. 

The garden parties, in which the ladies especially were 
supposed to delight, were more agreeable than ever on account 
of the charming weather with which the Bristol meeting has 
been favoured, and the organised excursions have maintained 
their normal popularity. 

At the meeting of the General Committee, Dr. Michael 
Foster was elected President for 1899, and Bradford was 
chosen as the place of gathering in 1900. 


02 





























































188 
WITH THE BELGIAN TEACHERS. 
1. 


BY THE SILENT MEMBER. 





Malines, Sept. 37rd, 1898. 
ALINES is a Sleepy Hollow among Flemish towns, 
and all ways in it lead to the Grande Place. You 
leave the railway station and wander along a straggling ill- 
paved street, lined with white, sun-shuttered houses, to pre- 
sently debouch on the great square—the centre and focus of 
whatever life the quaint little town possesses. To the right 
as you enter the P/ace is a sixteenth-century guard-house, be- 
traying architectural aspirations that have somehow been 
unrealised. To the left is the Hétel de Ville, also appearing 
to lack an air of completion, and behind it the huge un- 
finished tower of the Cathedral. The whole atmosphere of 
the place is charged with the ‘ Rest-and-be-thankful’ spirit. 
All day long the Crande Place is deserted. At night lights 
glow in the surrounding ca/¢s, little tables and long strings of 
chairs radiate into the cobbled space, and the Malinoise in 
family groups lazily drink their ‘ Bock,’ and listen placidly to 
a band which, in accordance with the genius loci, gives evi- 
dence of incomplete rehearsal. But this evening Malines is 
in a condition of staid, subdued expectation. Black, yellow, 
and red flags droop from the public buildings, the shop win- 
dows are dressed with unusual care, and on the walls are 

frequent poly-coloured bills, which commence as follows :— 


* Stad Mechelen. 





41E, ONDERWIJZERSCONGRES 
Onder het eere voorzitterschap van 
M. VAN DE WALLE 
Schepen van Openbaar Onderwijs. 





PROGRAMMA DER FEESTELIJKHEDEN.’ 


Malines expects the Onderwijzers to-morrow, and we, it seems, 
are the advance guard. Our hotel is under the very shadow of 
the Cathedral, and we are an object of devouring curiosity to 
Madame la Propriétaire and the members of her establish- 
ment. They have little French, and we have no Flemish, so 
our conversation is limited to much smiling, much hat rais- 
ing, and a mutual attempt to cloak lack of comprehension in 
excess of urbanity. Presently a buxom Flemish maiden is 
found who has a slight but sufficient stock of such English 
words as appeal most to the Briton abroad—‘ dinner,’ ‘ beer,’ 
*bed-room,’ and the like. All is well, and by the time M. 
Meulenyzer, one of the local Voorsitters, arrives to welcome 
us, the way is plain. After dinner we wander through the 
old-world streets, peep into narrow little by-ways, stop to 
examine painted shrines at the street corners, cross the Dyle 
with its many bridges, admiring the quaint river-side houses, 
and the gaudy broad-beamed barges that lie at its quays. 
Then back again to the 
hotel to linger outside 
and listen to the won- 
derful chimes floating 
out from the huge tower 
that soars above the city, 
and seems in its massive 
solidity to typify the 
peace and serenity that 
dwell in the place. 
* * . 


Sunday Morning. 

Those chimes turn out 
to be an unmitigated 
nuisance. ‘Linked 
sweetness long-drawn 
out’ is fated to end in 
boredom, and so it is 
with the chimes. Every 
five minutes, night and 
day, they jangle forth, and every quarter of an hour we are 
treated to a perfect concert. Nor can we get away from them. 
Wherever we go in Malines there the chimes are also. A 
glance at the programme informs us that on Tuesday evening 





The Café des Arts, where the French 
Section met. 
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there is to be a special ‘ Jeux de Carillon et d’un harmonie 
d’un répertoire choisi.’ Forthwith we decide to be miles away 
from Malines before the event takes place. The very thought 
of what the carillon could do when it was put on its mettle, 
so to speak, 
positively 
makes __ the 
brain reel. I 
for one have 
had enough 
carillon to 
last me the 
rest of my 
days. 

It is Sun- 
day morning, . 
but of course - 
there are 
none af. the 
outward and 
visible signs 
of an Eng- 
lish sabbath. 
True,a steady 
stream of worshippers flows up and down the Cathedral steps, 
but in the open-air market-place hard by, wares are spread out 
under the trees, and a brisk trade is doing. The shops are 
open, and the little dog-carts rattle by just as usual. All is as 
yesterday, except that a holiday air seems to hang about the 
streets. By-and-by we meet the Unmistakeable School- 
master. Despite racial differences and eccentricities of 
whisker, we know him at a glance. There is an indefinable 
something in his deportment that proclaims his profession 
instantly. I have detected precisely the same marks even in 
an Arab schoolmaster ; yea, though he disguise himself in 
a burnouse and a haik, the schoolmaster stands revealed for 
what he is all the world over. Near the Café des Arts, 
where the first reception is to take place, the narrow street is 
well-nigh impassable. Over the door is an admirable senti- 
ment ascribed to Leopold II. :— 

*LA CULTURE 
INTELLECTUELLE 
D’UN PEUPLE 
EST PLUS QUE JAMAIS 
AU TEMPS PRESENT 
LA SOURCE 
ESSENTIELLE 
DE SA 
PROSPERITE.’ 

Before noon we are gathered—a gay, chattering crowd—in 
the large room of the café, which is decorated for the occasion 
with a series of needlework charts. There is no free trade 
in educational publications in Belgium, consequently no Pub- 
lishers’ Exhibition at the Congress. The educational autho- 
rities of the State of Mechelen have just approved these new 
charts, and the present is a capital opportunity for introduc- 
ing them to Mesdames les Institutrices, who attend in large 
numbérs, 

* . * * * * 

An old monkish rhyme unflatteringly remarks that ‘ gaudet 
Mechlinia stultis.’ The statement is a distinct libel to-day. 
Malines no longer rejoices in fools ; it is renowned throughout 
Belgium for the educational zeal of its inhabitants. The party 
in power in the State of Mechelen is exceedingly friendly to 
progress, and the Echevin (Alderman) de I’Instruction Pub- 
lique, M. Victor Vande Walle, is an enthusiast. A man of 
the highest culture and the broadest sympathy, he is the life 
and soul of the cordial public reception and the bountiful 
municipal hospitality which the city is about to offer to the 
teachers. In one of the professional journals he has in- 
scribed a Flemish song of welcome to the Congress. M. 
Stockvis assures me that the verses are couched in poetic 
terms of the most profound respect and admiration for those 
who teach the children of the State. Were there more men 
like M. Victor Vande Walle, the Belgian teachers would not 
have occasion to deplore, as they bitterly do, the backward 
condition of their national education. The occasion of this 

visit of the Fédération des Instituteurs Belges to Malines is 
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notable. In 1857 the Federation was founded. To-day it 
celebrates its 41st birthday. With its progress, its politics, 
its successes, its difficulties, I am not here concerned. y 
friend Mr. Addiscott, as an old and honoured guest of the 
Federation, will discuss the business side of the Conference 
in a separate article. My métier at present is that of a mere 
gossiping guide to the Congress—a chatterer at large, armed 
with a Kodak. 
* 


* * ~ * * 


The proceedings at the first reception do not occupy more 
than five minutes. We are cordially welcomed, and imme- 
diately a procession is formed to the Hétel de Ville, where 
the public authorities are waiting to honour the teachers. We 
cross the Grande Place through a lane of admiring townsfolk, 
and pass into the Town Hall, through avenues of policemen. 
In the Council Chamber—a long low room, with a fichly- 
painted ceiling, and a series of historic pictures—the Burgo- 
master and the other corporate officials receive us. They 
wear the handsome uniforms of their respective offices, and 
most of the leading officials of the Federation are in evening 
dress—the ceremonial attire of the Continent. Several of the 
older teachers wear a little red ribbon at the buttonhole to in- 
dicate that they hold the gold medal which the State awards 
to its deserving teachers after twenty-five years of honourable 
service. M. Vanden Dungen, the veteran President, is a 
Chevalier of the French legion of honour. His very active 
sympathy with the Liberal party in Belgium—it is explained 
to me—has militated against an adequate official recognition 
of his services in his own country. 

As soon as the delegates are gathered in the Council 
Chamber, and the foreign visitors are ranged in a semicircle 
in front of the ‘collége échevinal,’ M. Meulenyzer in a few 
words introduces us to the city fathers. Then the Burgo- 
master—precise, alert, military—offers welcome in the name 
of the Communal Council and calls upon M. Victor Vande 
Walle. He is a distinguished-looking man, with a gaunt, 
eager intellectual face, and the eyes of a poet. I givé his 
speech—delivered most impressively —as it appeared next day 
in La Reforme :— 


‘Nous sommes heureux, dit-il, de vous posséde parmi nous. 
Soyez les bienvenus, vous les nobles éducateurs de la jeunesse 
belge, qui avez choisi notre ville pour y venir discuter les 
intéréts de la grande cause de l’enseignement populaire. Vous 
avez bien choisi, et nous vous en remercions trés sincérement. 

* Vous étes ici chez vous, dans un milieu oi: tout doit vous dire 
la sympathie qui vous entoure. La défense de |’instruction 
publique est l’article premier de notre programme, a nous, 
élus. Mais j’entends parler de la ville tout entitre, dont la 
population ouvriére surtout a, dans des circonstances mémor- 
ables, manifeste d’une maniére éclatante son attachement 
profond a ses écoles communales. 

* Lorsque, tantét les éléves de nos écoles seront réunis 4 la 
Grand’Place pour vous adresser le chant de bienvenue composé 
a votre intention, ce seront leurs cceurs qui, vibrant 4 l’unisson, 
vous traduiront 
les sentiments 
de reconnais- 
sance et de re- 
spect de toute 
notre jeunesse 
studieuse ! 
(Longs appl.). 

‘Le sympa- 
thique échevin 
rappelle ensuite 
la fondation a 
Malines méme, 
en 1857, de 
la Fédération 
nationale des 
instituteurs, 
et les jours né- 
fastes qu’elle a 
eua traverser. Il 

Riverside H uses on the Dyle. ajoute: ‘*Sans 
jamais perdre 

courage, vous avez marché de |’avant, toujours dévoués, toujours 
dignes, délibérant, avec une entitre indépendance et n’ayant 
en vue que votre idéal : le relévement de la classe laborieuse 
par le perfectionnement de l’instruction primaire. . . Et 
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vous voila revenus 4 Malines 4 quarante et un ans de distance, 
toujours animés de la méme ardeur premiére, ursuivant 
toujours le méme idéal. Et voila pourquoi la ville est tout 
ala joie. . . C’est la féte de l’enseignement public et la 
ville tout entiére 
veut y participer 
montrant sous 
toutes les forme 
sa sympathie a ce 
personnel d’élite 
qui fait si bien son 
devoir, et qui en 
se vouant avec tant 
de cceur 4 )’éduca- 
tion de la jeunesse 
assure l’avenir de 
lapatrie!”’ (Ac- 
clamations _pro- 
longées. ) 

M.Van den Dungen 
responds with that 
tact and grace which 
mark all his public 
utterances, and the 
‘vin d’honneur’ is 
handed round. ‘L’on trinque, l’on fraternise,’ and we go 
out into the brilliant sunshine to meet shortly in the Salle des 
Géants—a handsome room in the guard-house on the other 
side of the Grande Place—for the opening session of the 
Congress. 

* 





The President leaving the Opening Session. 


* x * * * 


Some three hundred delegates assemble for the meeting. 
There are more welcomes—this time from the local committee 
and then a fine speech of thanks — in French and in Flemish— 
from M. Van den Dungen who declares the Congress open. 


‘Malgré, dit-il, les crises subies par |’école nationale, nous 
sommes heureux de constater que la Fédération continue 
modestement, mais fermement, son ceuvre de progrés et de 
fraternité. (Applaudissements. ) 

‘Nous sommes accourus ici pour nous éclairer les uns les 
autres. Le monde est une grande école ot chacun est insti- 
tuteur 4 son tour. 

‘Gardons fidélement dans notre cceur l’esprit d’union qui 
nous anime, qui est notre force et qui a fait sortir la Fédération 
triomphante d’années de dures épreuves. (Applandisse- 
ments. ) 

‘Retrempons ici notre courage et en attendant l’instruction 
obligatoire, redoublons de zéle pour améliorer |’école nationale 
et en faire un foyer d’intelligence, de moralité et de patriotisme.’ 
(Longs applaud. ) 


The first of the foreign delegates to speak is Mr. Addiscott, 
who offers fraternal greetings in graceful French ‘au nom de 
Union nationale d’Angleterre, qui compte 40,000 membres. 
Votre cause, dit-il, est la nétre; A linstituteur, la liberté ; 
aux enfants, une education integrale. Vous vaincrez par la 
persevérance and l’esprit de corps.’ Mr. Addiscott is well 
received, and so is M. Dufour who speaks for L’Association 
des Instituteurs du nord de la France. Mr. Stockvis, who was 
with us at Cheltenham, offers the felicitations of the Dutch 
teachers and incidentally remarks that in the movement 
towards the peace of the world, the teachers are more 
powerful than the Czar. A delegate from the Argentine 
Republic contributes to the concert of amenity, and the way is 
clear for the Report, which M. Burniat, the Secretary, reads 
out to the bitter end. 


« * * * * 7 


While the proceedings are in progress I notice how very 
much the audience resembles that assembled for an N.U.T. 
Conference. The delegates are quieter and much _ less 
responsive, but the resemblance in other respects is striking. 
While M. Burniat is reading the report, many of the mem- 
bers, fully aware that they will have it served up with their 
coffee and rolls in the morning, steal quietly out into the 
sunshine, just as our knowing representatives are wont to do 
when the Presidental address comes on. Congress rises for 
the day at a quarter to two and proceeds to devote itself with 
extraordinary zest to the long programme of amusements 
which is its reward for attention to business during the 
morning. 
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Sunday Afternoon. 

When M. Victor Vande Walle promised us that ‘les éléves 
de nos écoles seront réunis & la Grand’Place,’ we little thought 
the féte was to assume such dimensions or to be of so striking 
a character. By half-past three a great crowd of patient, 
orderly townsfolk has surrounded the space in front of the 
H6tel de Ville. The contrast between the behaviour of this 
Malines crowd and that of say, a North of England crowd, is 
most marked. There is no pushing, no noise, no endeavour 
to get beyond the line of police. ‘Verboten’ is a magic word 
eA to be met with instant and passive obedience. In 

ritain, on the contrary, it is, too often, a challenge. Pre- 
sently we hear the distant sound of drums, and ‘la revue 
scolaire’.commences. School after school arrives, each headed 
by a band, and takes up its allotted place. The bands are of 
the mostwaried character. Some are tolerable, others are con- 
Centrated agony. In all there is a tremendous preponderance 
of drum: But it is impossible to be critical in the face of the 
gay good humour which seems to animate everybody. 
Now a band of pretty, flaxen-haired girls trips into the square. 
The children are all bareheaded, and their hair is braided 
With the national colours. Now it is a school of boys, march- 
ing with the conscious processional air that comes naturally 
to our cousins across the Channel. In the middle of the 
square are the Burgomaster and the aldermen actively inter- 
ested in the disposition of the forces as they arrive. The cry 
is still they come, until the square is filled with bright, happy 
children, and the view from a window of the Hétel de Ville is 
animated in the extreme. As each school arrives, there are 
loud cries of ‘Hoh! hoh!’ from the crowd, and much waving 
of handkerchiefs. One is much struck by the lordly air of in- 
difference towards the marching order of their charges dis- 
played by messieurs and mesdames the instituteurs and insti- 
tutrices. They parade by their scholars with immense dignity, 
and confine themselves to returning the salutes of their friends 
and admirers in the crowd. The ladies—mostly habited in 
black satin—carry themselves like duchesses. One notices 
from the Agenda of the Congress that the Belgian teachers 
are not yet satisfied with the measure of public estimation in 
which they are held. They certainly receive many demon- 
strations of popular appreciation to-day. 


Around a platform in front of the Hotel a selected body of 
children is ranged. They are about to sing a cantata, com- 
posed for the occasion by the director of the local school of 
music, and written by the popular and accomplished M. Vande 
Walle. The effect of the singing is most pleasing. There is 
little or no attempt at #uances of expression, but the voices 
are good and the earnestness of the children is unmistakeable. 
At the conclusion of the music we English are somewhat 
amused at the air of conscious pride with which the conductor, 
in the words of the newspaper, ‘recevait les félicitations des 
autorités pour la facon dont il avait conduit cette exécution.’ 
Now comes the event of the day. It seems that hitherto the 
schools of Malines have not possessed a national flag for the 
adornment of the schoolroom and the stimulation of youthful 
patriotism. The omission is now to be supplied. M. Vande 
Walle explains to the children in simple and suitabie words 
the signification of the flag in the school : ‘ Seule |’école pub- 
lique nationale, a-t-i] dit, peut donner le respect de la loi, le 
ae t de l’autorité et l'amour de la patrie.’ The sympathetic 

chevin is loudly applauded, and a boy or a girl from each 
school advances to receive the tricolour of black, yellow, and 
red from his hands. Then a garconnet stands forward to 
read an address of thanks. In the course of it he promises :— 

‘Quand nous serons grands, quand nous serons citoyens, nous 


nous souviendrons de cette journée et nous saurons vous aider 
pour maintenir et pour élever encore |’enseignement public.’ 


The Belgian national anthem is sung with fervour; the 
schools defile before the communal authorities and the distin- 
guished strangers, who are accommodated with seats on the 
steps of the Hotel ; cheers are given, handkerchiefs are waved, 
the bands strike up once more, and the schools march away 
amidst a scene of enthusiasm that is difficult to describe. One 
could not help wishing that our British municipalities would 
emulate so capital an example. Every parent, teacher, and 
child in Malines knows that education is a great and important 





part of the communal life. It is to be feared that British town 
councils for the most part consider their obligations towards 
primary education sufficiently attested when they have made 
their annual grumble against the School Board precept. I 
commend the ‘revue scolaire’ to the attention of those teachers 
who are members of town councils and other public bodies in 
Britain. Anything which makes for greater public apprecia- 
tion of the schools and their work is bound to react to the 
great advantage of our national education. 
* * * * * * 
Sunday Evening. 

At six o’clock we are bidden to a concert by the Réunion 
Lyrique in the theatre, and later to another in the Grand’- 
Place. The performances are of a high order, and the dele- 
gates express their delight without reserve. In the course of 
conversation I learn that in no respect are the two great 
political parties in Belgium more divided than on the question ot 
the schools. The Liberal or Anti-Clerical party identifies 
itself with progressivism in education ; the Clerical party is not 
so inspired. As by far the majority of the members of the 
Federation are Anti-Clerical, it cannot be expected that the 
Church will look with much favour on their demonstration. 
In fact, the absence of the religious authorities from the pro- : 
ceedings on the day is most marked. 

* *« * * * « 


Monday Morning. 

Two business sessions, and two only, constitute a conference 
of Belgian teachers. To a member of the N.U.T. there seems 
to be an undue proportion of functions and amusements. 
‘ At Conference,’ says a foreign delegate to whom I made the 
remark, ‘you talk—they play. Voila!’ Eight-thirty is the 
barbarous hour assigned for the opening of the Conference. 
With difficulty we arrive at the Café des Arts at that time, 
only to find that the authorities have no intention of be- 
ginning until the arrival of the morning train from Brussels. 
Punctuality is evidently not a virtue of the Belgian teacher. 
We utilise the interval, however, in the pursuit of knowledge. 
We learn that ‘la premiére séance,’ consists of two sections—the 
French and the Flemish. Each section discusses similar re- 
solutions with regard to the questions submitted to Conference. 
All the resolutions which are passed by both sections are 
agreed to mem. com. at a combined session to be held to- 
morrow morning. Resolutions on which the two sections are 
not agreed are discussed and voted upon in the combined 
section. The arrangement seems clumsy and time-wasting, 
but I am assured it is inevitable. I elect, of course, to attend 
the French section. Flemish is utterly beyond me. Indeed, 
with regard to it I have something of the feeling which moved 
a Frenchman to say to his German friend : ‘ Why do you say 
* Schwester ” (sister), when it is so easy to say “sceur” ?’ 

- > * * * . 


I find that the French section resembles a rather large 
committee consisting of an almost equal number of ladies and 
gentlemen. Several of our N.U.T. Conference worthies seem 
to have their ‘doubles’ here. It is not difficult, for instance, 
to pick out a Mr. Ellery, a Mr. Baldwin, a Miss Hawley, and 
so forth. Much of the discussion is carried on in a series of 
conversations, during which it frequently happens that five or 
six people are speaking at once. Indeed, the man who says 
least and seems to have least to do with the ordering of affairs 
is M. le Président of the section. There are few set speeches, 
and though there is no time limit, no speaker exceeds five or 
six minutes. The speaking is confined to some half-dozen 
persons, and there is an air of informality about it all. The 
first question of the day is concerned with the practical means 
for successfully prosecuting the claims of the teachers by 
creating, for example, committees of defence and assistance in 
connection with the Federation, communicating with and 
carrying on correspondence in the public journals, utilising 
the organ of the Federation to better advantage, and ap- 
proaching parliamentary candidates at election times. In 
connection with the latter proposal, the Belgian teachers are 
in a delicate position. They are civil servants, and the 
Minister of Education has forbidden them, under pain of 
dismissal, to interfere in politics at all. While these matters 
are under discussion, M. Blondiau of Liége, one of the orators 
of Conference, makes a powerful speech advocating the 
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establishment of a great syndicate ‘de tous les intellectuels 
aux ideas larges, généreuses et appartenant a tous les domaines 
de Vactivité humaine.’ He insists upon the necessity of 
rallying public opinion about the question of national educa- 
tion as the first step towards practical results. Definite 
practical proposals are, indeed, absent from this part of the 
Congress proceedings. Nobody appears to descend to de- 
tails ; large, symmetrical and somewhat magniloquent reso- 
lutions appear to be the order of the day. When, however, 
we come to the second question—‘ les causes de la mauvaise 
fréquentation scolaire,’ the Congress is practical enough. 
Irregular attendance, it appears, is the bane of Belgian 
education. A young schoolmaster near me gives an appalling 
example. In the winter he has some 150 scholars. In the 
summer he has little more than half that number. _ The rest 
are working in the fields. Children leave school terribly early, 
though there is a law—more honoured in the breach than in 
the observance—that no child may go to work until he is 
fourteen. An example of how the factory inspectors do their 
duty is afforded by a Flemish delegate :— 


‘Dans une commune de la province d’Anvers, un délégué. 
du gouvernement se présente chez le garde-champétre et lui 
annonce qu’il vient visiter les usines de la localité pour 
s’assurer qu’on n’y emploie pas des enfants en-dessous de l’Age 
légal. Le garde-champétre prétexte d’une course urgente a 
faire, laisse l’inspecteur, court d’avertir le bourgmestre 
lequel prévient aussitét les directeurs d’usines de la visite 
imprévue et génante qu’ils allaient recevoir. Quand le délégué 
se présenta dans les établissements industriels, il ne s'y 
trouvait plus un enfant.’ 


The Belgian teachers assembled in Congress are, of course, 
strongly in favour of free and compulsory education. 


* * * * * * 


One delegate deplores the idleness of the children and the 
ack of means for compelling their attention. Corporal 
punishment is absolutely forbidden in the Belgian schools, 
and one is astonished to note, in the discussion which follows, 
how generally opposed to physical chastisement the great 
majority of the teachers appear to be. M. Ley, professeur 
aux écoles normales de Bruxelles, an educationist of con- 
siderable reputation and a speaker of much power, protests, 
amidst sympathetic applause, against Solomon’s rule. He 
condemns, too, the overloaded and rigid curriculum in vogue. 
His speech is eminently pedagogic, and the Congress, hitherto 
very perfunctory in its attention, becomes animated at once. 
In this respect, especially, the Congress differs from a N.U.T. 
Conference. It is eager to discuss questions of practical 
school management, and in doing so it displays much ac- 
quaintance with the principles of teaching. For the future, 
its journal! will give special attention to questions of scientific 
rd riers and a strictly educational subject will find a place 
on the Agenda of the Congress. Now that the main griev- 
atices of the N.U.T. no longer exist, it would be well advised 
to follow suit. Quite the best speaking of the morning took 
place on the question of home lessons. Debate there was 
none, for the Congress unanimously approved the suppression 
of ‘devoirs 4 domicile.’ Nevertheless, we were treated to 
several capital speeches, all inspired with an admirable 
educational spirit. The Congress seemed extremely anxious 
to make the schools attractive and the lessons fascinating. 
To an English auditor there seems, perhaps, a too evident 
desire to cater for the fickle appetite of the young. Indeed, 
it would almost appear that while we in England are wont to 
regard ourselves as the masters of the children, the Belgian 
teachers regard themselves as the servants of their charges. 
Shortly after noon the long programme of resolutions is 
cleared and we rise for the day. 

* . * * * * 


Monday Afternoon. 

The weather is still brilliant, and the members of Congress 
assemble in numbers, which put to shame the attendance of 
the morning. The afternoon is spent in visiting various 
places of interest in the city. We look over a tapestry works 
and a wool factory, but find a brewery more attractive, for the 
heat is intense and thirsty souls abound. Soon as the evening 
shades prevail, we sit under the trees in the Botanical Gardens 
and listen to the band. Then, when darkness has really 
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settled down, we are treated to a spectacle which is absolutely 
unique in my experience. It is a popular demonstration in 
honour of the teachers, which should well make them proud. 
The functions, the concerts, and what-not have, so far, been 
provided by the Communal Council and the various better- 
class societies of the town. The procession, which is now 
preparing, is the spontaneous tribute of the working men. to 
those whom they are glad to designate as their best friends. 
On the boulevard, close to the ancient gate, the members of 
the various Liberal and Socialist Associations gather in hun- 
dreds, carrying torches, Chinese lanterns, and illuminated 
devices of welcome. As the stream of vari-coloured light 
winds through the town to the music of many bands, the effect 
is dazzling. Anything more beautiful, and at the same time 
more inspiring in its origin and signification, I have never seen. 
x * * * x * 


Tuesday Morning. 

Once more we arrive at the appointed rendezvous at the 
time named on the programme, and once more we are fated 
to kick our heels for an hour before the eedings commence. 
The meeting this morning is the most important and the con- 
cluding session of the Congress. The delegates will remain 
another day and a half, but the time will be wholly given to 
junketting. By 9.30 we are in the way of commencing. We 
meet this morning in the National Theatre, and the officials 
take their seats at a long table on the floor in front of the 
stage. There is a bar at the further end of the room, and 
little tables are conveniently scattered here and there. 
Waiters are in the room, and the proceedings may be pleas- 
ingly beguiled by the consumption of liquors. The theatre is 
nearly full, and now, for the first time, we get a meeting that 
in some degree represents a N.U.T. Conference. We are to 
deal this morning with the controverted matter sent up by the 
two sections. The Agenda gives the Flemish and the French 
resolutions, and there is much turning backwards and for- 
wards and much losing of places as the business proceeds. 
M. Van den Dungen—the head and front of the Congress— 
is in the chair, and he is supported by the prominent officials 
of the Federation. 

There are the same short speeches, there is the same air 
of informality that marked the proceedings yesterday. But, 
though the discussion often resolves itself into a series of 
conversations, in which anybody -who wishes—even down 
to the reporter of the local paper—has a say, we manage 
to cover the ground. There is very little applause and not 
much gaiety. Laughs are few and far between. At the 
outset there is considerable discussion about the political 
action which the Federation is to take to further the claims of 
the teachers. In view of the ministerial circular already 
referred to we almost come to a block, but the familiar cry of 
‘Trust your Executive’ obviates the difficulty, and away we 
go again. I am rather sorry for the editor of the Journal des 
Instituteurs, who is, by the way, an official of the Federation. 
His conduct of the paper is challenged. He does not insert 
all the circulars issued by the Minister, and his journal is not 
sufficiently literary and pedagogic to suit certain advanced 
tastes. The editor points out the difficulty in the past of pro- 
curing the all-important circulars, but promises that now they 
are printed and published they shall all appear in future. I 
wonder, as the discussion proceeds, how my friend Dr. Mac- 
namara would comport himself under a similar heckling. We 
pass on to some strictly school questions. There is some 
condemnation of the methods adopted in the Kindergarten, 
and a laugh is raised when one advanced educator asks for 
classes of twenty! Again one notices much educational zeal 
and the keen interest evoked when ‘shop,’ pure and simple, is 
under discussion. I hear Herbert Spencer quoted, and notice 
the applause which greets M. Ley’s ‘school management’ 
speech. A recommendation that manual training be adopted 
does not delay us long, but on the question of providing school 
children with dinners there is considerable difference of 
opinion. Some members are in favour of giving the dinner 
to all scholars whose parents do not object. Ultimately, 
Congress decides to feed only the hungry. 


* * * * * * 


About this time the delegate from the Argentine Republic 
somewhat wearies the Congress by reading long extracts from 
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the regulations of his State bearing on the questions under 
discussion. I cannot help admiring the delicate tact of 
M. Burniat, the Secretary, who relieves the Congress of the 
difficulty of silencing a guest somewhat as follows: M. Bur- 
niat is sorry to inter- 
rupt and is sure that 
Congress is delighted 
to know what is done 
in Argentina. But his 
friend will understand 
that if the regulations 
of Argentina are read, 
it will be necessary to 
call.on Mr. Addiscott, 
M. Dufour, M. Stock- 
vis, and the other de- 
legates to say what is 
done in the countries 
they represent. Con- 
gress does not last long 
enough for that, as his 
friend will understand. 
But at the same time 
Congress will be deso- 
lated if it is deprived 
of the pleasure of hearing the interesting details his friend is 
so g as toread. Will he, therefore, be so obliging as to 
contribute them to the fourna/ des Instituteurs ? The Argen- 
tine delegate promptly sits down, and the incident is closed. 
Throughout the Congress there are few speakers and but little 
difficulty in catching the President’s eye. ‘Je demande la 
parole,’ says the delegate, and he gets it. I should imagine 
that scarcely any one who desires to speak ever lacks the 
opportunity. Only once during the progress of the session 
is there anything approaching a scene. A pertinacious inter- 
rupter, who desires to introduce new matter into the discus- 
sion, at length breaks down M. Van den Dungen’s admirable 
patience. In a voice of thunder the President turns upon 
the offender and pours out a torrent of Flemish that drops him 
into his seat like ashot from a gun. There are no more inter- 


ruptions. 


Congress proper concludes with what is described on the 
rogramme as ‘Hommage aux fondateurs et promoteurs de 
a Fédération.’ Amidst much cheering three of the men who 
established the Fédération on the 17th Sept. 1857 are brought 
up to the President’s table. M. Van den Dungen rises mag- 
nificently to the occasion and voices a eulogy that impresses 
the Congress profoundly. Then, in the name of the 5,000 
members of the Federation, he presents a gold medal to each 
of the three veterans present, MM. Blockhuys, Vervoort, 
and Dhooghe. M. Blockhuys responds in a voice broken by 
deep emotion, and the two other gentlemen add a word of 
thanks. The business of the 41st Congress is over, but the 
members will be in no hurry to leave Malines just yet. There 
is to be a banquet at two o’clock and a succession of concerts 
to-night. The tower of the Cathedral is to be illuminated, 
fireworks are to blaze in the Grande Place, and the everlasting 
carillon is to do its worst. To-morrow there is to be a series 
of excursions of a specially attractive character. But I can- 
not stay—even to hear Mr. Clancy at the banquet—for I am 
en route. \ have a vision of a certain toy-like ch4let that 
peeps out of a bower of trees and flowers, with the bluest of 
Swiss lakes at the front door, and the great clustering moun- 
tains beyond. Banquets are powerless to hold me. I pack 
my bag and am on the road to Brussels what time the merry 
clatter of the knives and forks begins. 


by ~ apes 
The English Delegates—Messrs. Addiscott 
and Clancy. 





> - - * * 


A LARGE INDUSTRIAL DRAWING SUPPLE- 
MENT, containing 48 Examples for Stage 2, 
is presented with the October Number of 
‘The Practical Teacher’s Art Monthly.’ 


Now ready. Price Twopence. 



































































THE PRACTICAL TEACHER. 


II. 
THE ANNUAL CONGRES DE LA FEDERATION 


GENERALE DES INSTITUTEURS BELGES. 
BY C. J. ADDISCOTT, B.A., 
Ex-President of the N.U.T. 


BELGIAN EDUCATION. 

HANGE of work is said to be rest. This form of rest was 
mine when, straight from a full day’s work upon the 
N.U.T. Executive, I found myself making desperate efforts to 
sleep across the North Sea in order to be ‘fit’ for the Belgian 
Federation and all its doings at Malines the next morning. 
The attempt was a miserable failure ; that gift of the gods, a 
good night’s rest, came not: this did not prevent my en- 
thusiastic colleague, the Vice-President of the Union, marching 
me off the boat at Antwerp with the reminder that we were 

within half-an-hour of Malines. : 

It was ‘the day of rest,’ and before us—the journey to 
Malines, a preliminary meeting of Congressistes at the Café 
des Arts, a reception by the Communal Authorities of Malines 
at the Hétel de Ville, a reception by the Local Committee at 
the Salle des Géants of the Museum in the Grand Place, the 
first session of the Conference, the reception of the foreign 
delegates (in which we were, of course, especially interested), 
a private dinner of welcome from the officers of the Federa- 
tion, a grand concourse of school children with music, a march- 
past and speeches in the great square, a concert at 6 p.m., and 
how many petites réunions with old friends and acquaintances 
from other parts of Belgium, from France, from Holland, etc.; 
that was all. For us there had been no stopping by the way ; no 
coquetting with Art and Archzology at Antwerp; no Place Verte, 
with its colour, its life, its military music ; no pleasant café chat 
with accompaniments ; no lazy boat ride to old-world Tamise ; 
for us not even the counter-irritant of being compelled to sit 
with our backs to the masterpieces of Rubens in the glorious 
Cathedral in order that we might the better attend, or appear to 
attend, to the splendid but not always intelligible service. 
Were we not sent with 38,000 at our backs to Malines, there 
to demonstrate as best we could that the teachers of England 
held ‘hands across the sea’ with the teachers of Belgium in 
the same good cause—a national, rational, and efficient sys- 
tem of education for every child ? 

From the chamber of the elect at Russell Square, from the 
strong subdued tones of men earnestly discussing Superannua- 
tion, dangers past and the need of care in face of those yet to 
come, straight to the less familiar language of men equally 
earnest but more demonstrative, throwing what appeared to 
be supererogatory energy into the discussion of every question, 
some of them certainly of prime importance, others simply 
a propos de bottes. Leaving Antwerp, we were soon in sight 
of the interminable lines of poplars, so common to Belgian 
and French landscape; the rough chaussées, innocent of 








Macadam or Val de Travers. Oh, or one Devonshire hedge, 
if only for variety ! It is soon over, however, and the massive 
square tower of Malines Cathedral soon comes in sight. In 
a few minutes we are in the midst of what appears to be the 
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output of some Belgian Holborn Restaurant that has mistaken 
the time. Who are these arranged in war paint familiar to 
diners out? Can they be “es Conférenciers? No—yes ; for 
hearty greetings from our old friends Van den Dungen, Win- 





The Guard House, containing the Salle des Géants. 


nens, Bronckart, Blondiau, and others convince us that we 
have reached our objective. Then another pleasant surprise 
—the familiar face of ‘the silent member,’ the chiel from the 
North taking notes, the corner stone of the platform of many 
a N.U.T. Conference, our genial friend from Edinboro’ town 
—Mr. J. E. Parrott. Here was a guarantee for our good be- 
haviour, a sobering effect which was good for us, for a too 
good opinion of oneself may lead to riotous living—who 
knows? In five minutes and we are in the thick of it; 
Flemish and Belgian teachers from Brabant in the north to 
Luxembourg in the south, the town teacher, the rural teacher, 
the sous-instituteur, the man who wants to know, and the 
man who will tell him. All is excitement, for is not the old 
town doing special honour to the nation’s instituteurs and 
institutrices ? For two months the town authorities, the 
bourgmestre, and more especially the gifted Echevin de 
PInstruction publique, as Chairman of the Organizing Com- 
mittee, have been busy in order to make the occasion a 
memorable one. 

Large posters detail the various events in connection with 
the Congrés ; banners, lanterns, and floral devices are com- 
mon; here and there transparencies, which will fully blazon 
out at night. One of these depicts the usual afparez/ of the 
schoolmaster minus the rod—unknown in Belgium—and has 
for its motto, ‘What is man without Education? Nothing.’ 
Interesting as these details are, however, | must not dwell 
upon them. I am here not concerned with the demonstra- 
tion side of the Congrés or with its public functions ; that is 
in better hands. My task is to carry on my tale of the last 
two years, and try to show the position which the Belgian 
teacher occupies in relation to the system of which he is a 
part, and to do this in so far as it is made evident by this 
annual gathering. 

I must to some extent presume that my readers can refer 
to the numbers of the PRACTICAL TEACHER, December 1896 
and.October 1897. I desire simply to bring these reports up 
to date, to report progress. 


1. The Religious Question.—There are in Belgium three 
classes of schools recognised by the School Law :—(a) Com- 
munal schools, directed by the Communal Council.—This 
Council determines the number of schools and teachers ; 
nominates, suspends, and dismisses teachers, determines holi- 
days, etc. They are supported by fees and also by grants 
which are shared by the State, the Province, and the Com- 
mune. (4) Adopted schools—Schools taken over by the 
commune from religious communities in order to save ex- 
pense. These are also supported by fees and grants, the 
right of the poor to free education being safeguarded. By the 
law of 1895 the conditions of adoption are :—Suitability of 
school to locality, at least one half of the teaching staff must 
be certificated or must have passed certain prescribed exami- 
nations, religious teaching to be given at beginning or end of 
the school session, a conscience clause, the curriculum to con- 
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form to that of the other State schools,* inspection, free edu- 
cation for certain children, and at least twenty hours per week 
secular instruction. Breach of any of these conditions re- 
sults in withdrawal of Communal, Provincial, and State sub- 
sidies. It must also be mentioned that this right of the 
commune to shake off its responsibility ceases if twenty heads 
of families who have children of school age, claim the 
creation and maintenance of a communal school. Their 
claim is submitted to the Education Department, and, if 
allowed, such communal school must be provided. There is 
also a provision for the union of two or more communes. 

(c) Adoptable schools.—These are private schools, which 
though not yet adopted, fulfil all the conditions of adoption. 
This submission to the law entitles them to receive the State 
subsidy. The provinces and the communes are not com- 
pelled to contribute to their support, but the law permits them 
to grant subsidies if they determine to doso. These schools 
retain their private management. Here it is that we are en 
face of the old struggle—Board v. Voluntary schools, and the 
subsidizing of the latter by rates. One is not surprised to 
find this question made the battle cry at the elections of 
the Communal Council. I give the number of these 
schools :— 

Boys. Girls. Mixed. 

Communal schools - 1,217 1,168 1,810 
Adopted schools or Pri- 
vate schools in receipt 

of subsidies - - 369 829 385 

They are attended by 353,700 boys and 298,600 girls. Of 
this total of 652,300, 580,200 pay no school fees. 12,470 
teachers are found in these schools, 10,442 are classed as 
faics, or lay teachers, and 2,028 as religious teachers. 
School fees are remitted on the demand of the parent. 

Each year a list of the children, age from 6 to 14, entitled 
to immunity from the payment of fees is drawn up by each 
commune. They are the children of parents who in com- 
munes of less than 5,000 inhabitants pay less than rof. taxes 
to the State, in communes of 5,000 and less than 20.000 pay 
less than 15f. to the State, and in communes of more than 
20,000 pay less than 3of. in taxes. 

Others may claim exemption under special circumstances. 
The question of compulsory and free education in all primary 
schools is one of the main planks in the Federation’s plat- 
form. They will get it when Belgium gets a Liberal Govern- 
ment and not before. The last occasion on which the ques- 
tion came before the Legislature was in August, 1895, when 
free education was rejected by 91 to 43 votes, and compul- 
sory education by 80 to 46 votes. 

Delve deep enough into any educational question in Belgium 
and you soon come to the bed rock on which it rests, and that 
is the eternal religious questidn. I have before quoted the 
Bishop of Malines, who, two years ago, made the declaration 


* Thus set out in the Code Administratif :—Compulsory (obli- 
gatoire) : Instruction in religion and morality, reading, writing, the 
elements of the French, Flemish, or German language, according 
to the needs 
of the locality, 
Geography, 
History of 
Belgium, 
elements of 
Drawing, no- 
tions of Hy- 
giene, Singing 
and Gymnas- 
tics. Needle- 
work for girls 
and notions 
of Agriculture 
for boys. Op- 
tional (facul- 
tatif) : French 
language in 
schools in 5 ‘ 

Flemish and Delegates crossing the Grand Place to the Hotel de Ville. 
German dis- 

tricts, Flemish or German in schools in Walloon districts. Geo- 
metry and manual work for boys; elementary notions of Natural 
Science, notions of Constitutional Law, Book-keeping, and Domes- 
tic Economy for Girls. 
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that those who possessed the schools would rule the world. 
Unfortunately for the bishop, he hasn’t a monopoly of this be- 
lief, it is shared by /es ouvriers, and these are, at Malines, in 
the ascendant. The question therefore becomes emphasized 
by the fact that the Conference is held there. The municipal 
authorities, the working population, the liberal in politics, the 
moderate socialist, were seen in combination, fired with 
enthusiasm for education in the abstract and for their own 
communal schools in the concrete, while the clergy maintained 
a position of irréductible bouderie. The note was struck by 
M. Van de Walle, the Echevin de Pinstruction publique, at 
the first function of Conference. 

The general president, in his opening address, harps on the 
same string :— 

* Retrempons ici notre courage et en attendant l’instruction 
obligatoire, redoublons de zéle pour améliorer |’école national 
et en faire un foyer d’intelligence, de moralité et de pa- 
triotisme.’ 

For ‘moralité et patriotisme’ read ‘anti-clericalism,’ and at 
once we have the right point of view. 

_ Where is it touched by the Conference ? First, in the ques- 
tion of the teachers ‘en disponibilité,’ the teachers from the 
Communal schools, who, in consequence of the encouragement 
given to the Confessional schools, and the lessening num- 
bers in the Communal schools, have had to leave their posi- 
tions. Owing to the suppression either of a single class or of 
the whole school, the teacher’s occupation 
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schools, and the teacher’s position in regard to it, 1 have no 
space to enter in detail. The commune must provide for 
religious instruction ; the teacher is absolutely free to give it 
or not to give it. In previous Conferences the Fédération has 
asked that the teacher who consents to give it should be paid 
for so doing. At Malines that position was abandoned. 
Not a single vote was given in favour of the proposal— 
coming from Brabant—that 
‘Les récompenses triennales accordées jadis aux instituteurs 
meritants seront rétablies ’ 


posal which appears innocent enough to the outsider. 
er light is thrown upon the position of the Fédération by 
the fact that the Conference struck out the conclusion—also 
from Brabant—that 


‘La Fédération Général des Instituteurs belges n’a pas a 
s’occuper de l’enseignement religieuse.’ 
The Fédération therefore accepts the position that religious 
teaching is not a thing apart from the work of the recognised 
teacher of the school—an extraneous duty for which he should 
be specially paid, 

There is a very complete organisation for the examination 
of schools in religious knowledge. It is in the hands of dio- 
cesan inspectors, one for each province and for each Govern- 
ment inspector’s district. Their salaries range from £132 to 
£168, but without any allowance for travelling or hotel ex- 
penses. There is one inspector of re- 
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is for a time gone, but he is regarded as a 
State servant, he is retained until a place 
can be found for him, he is ‘en disponi- 
bilité” and still receives that share of his 
salary to which his past services entitle 
him. If he has served twenty-five years, 
he suffers no reduction except that which 
is represented by his house, or the pay- 
ment made to him in lieu thereof. Some 
2,000 teachers have thus suffered since 
the law of 1884, which allowed a com- 
mune to adopt a non-communal school. 
Week by week one sees in the Fourna/l 
des Instituteurs, the organ of the Fédé- 
ration, graphs similar to the follow- 
ing, which I translate, from the issue of 
July 21st last :— 


‘Still one more! A royal decree 
approves the suppression of the place 
of an assistant master at the primary 
school for boys at Thourout. The motive 








| ligious knowledge for Protestant schools 
and another for Jewish schools. These 
receive no salary, but travelling ‘and 
hotel expenses (12 francs a day) are 
allowed during each tour of inspection. 
(2) Sadaries.—I have, in a previous 
article, given the complete official scale 
of salaries. There are five grades or 
‘ Categories, as in France. ‘These have 
reference to the number of inhabitants 
of the communes in which the school 
is situated. In the first or highest—that 
, is, in communes of more than 100,000 
| inhabitants—the head teacher is paid 
| £96 a year, a class master (sous-insti- 
tuteur) £88; a head mistress £56 and 
| a sous-institutrice £48. The fifth grade 
| —in communes of 1,500 inhabitants or 


less—the salaries are, following the same 


order, £48, £48, £40,440. The Federa- 
tion has been seeking to remove the 





alleged is that the numbers in atten- 
dance have diminished and are still 
diminishing. It is not difficult to un- 
derstand the reasons for this falling off in numbers—the usual 
pressure, menaces, etc. ; and ‘yet’ they tell: us that the school 
war is over.’ 

_This is very significant. On examination of the lists of 
displaced teachers in each province, one finds the largest 
number (179) in Brabant. Now, Brabant is a Flemish pro- 
vince ; it isin the Flemish provinces that the priestly influence 
is strongest, so one easily puts two and two together. 

_ The position taken by the Conference on this question was 
pauple enough ; it was the ‘abolition de la mise en disponi- 

lité par su ion d’emploi.’ The anxiety felt upon this 
point is explained by the fact that teachers are placed ‘en 
disponibilité’ also on account of their own misconduct or in- 
efficiency. This is an extremely rare occurrence, but it results 
that all teachers placed in this position are more or less under 
~~ nag The Flemish section of the Conference had, in 

ition, further resolved that higher grade and secondary 
schools should open their doors to fully certificated teachers 
‘en disponibilité’; but this was not reached in the General 
Conference on Tuesday. 

It is of interest to notice that the retention of the teacher by 
the State when his services are not required in any particular 
school is the natural result of his position as a State servant 
with pension prospects before him. With us, too, a fair 
security of tenure must follow the system of superannuation 
recently adopted. 

Upon the general question of religious instruction in the 





M. BLOCKHUYS, 
The Federation's First President. 


fifth grade altogether. This would make 
the lowest salaries £56, £52, £44, £44, 
respectively. In all cases a house or 
apartments, or, failing that, an equivalent money payment, 
supplements the salary. This payment ranges from £8 in 
the fifth to £32 in the first category. There is also a regu- 
lation that every school-house should have a garden of at 
least ten ares, situated as near the house as possible ; but a 
further regulation points out that the pleasures of this garden 
should be shared to some extent by the pupils; its terms 
are :— 
‘ D’aprés les instructions, ce jardin doit servir 4 l’enseigement 
pratique des notions d’ agriculture, d’ arboriculture, d’ horticulture, 
et de botanique, et 4 la culture des meilleures variétés de 
légumes et d’arbres fruitiers.’ 


This is rather a large demand upon the minimum 120 square 
yards, but encouragement is given by 

‘des distributions d’arbres fruitiers, de graines, etc., sont faites 

aux instituteurs qui s’occupent avec intelligence de leur jardin,’ 


and we have the curious ‘instruction’ that 


‘L’instituteur da lieu ot se tient la conférence ne peut se 
dispenser de mettre son jardin a la disposition du professeur 
spécial et de ses auditeurs.’ 


The nature of this conference I have before explained ; the 
reports upon a schoolmaster’s garden, written by his colleagues, 
would be interesting reading. 

To return to the question of salaries—the hopes of the 
Federation in the direction of the abolition of the fifth grade 
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are just now very high. A letter has quite recently been 
issued by the Minister of Public Instruction to the governor 
of each province, asking for information relative to the cost 
to the province, if all the communes of less than 1,500 in- 
habitants were called upon to adopt the fourth grade scale of 
ayment for all teachers now in the fifth grade. This looks 
ike a successful issue, not only in this matter of the fifth 
grade, but also in that which its abolition would imply, viz:— 
a subsequent general improvement in salaries all along the 
line. In this matter the Belgian teachers have our hearty 
good wishes. 

(3) Centralization a outrance.—From the foregoing it be- 
comes evident that more than a paternal care, a surveillance 
the most minute is exercised by the central school authority 
over every department of public education. From the chief 
inspector downwards no one escapes the meshes of the official 
net. 

A communal authority declines to allow leave of absence 
to a teacher who produces a medical certificate proving 
laryngitis. It is made to climb down and leave is to be given 
instanter. An inspector organizes and attends an excursion 
of teachers of both sexes: he is suspended for a month on 
half pay, and is ordered to abstain in future from all excursions, 
‘auxquelles participeraient des institu- 
trices.’ A teacher is appointed by 
communal authorities subject to her 
remaining unmarried; the province sits 
on the commune and orders the with- 
drawal of the condition ; the state then 
sits on both and nullifies the whole 
———- Doctors have recently 

n sent to the quarterly conferences 
to teach the teachers temperance, and 
how to teach it. Being doctors, one 
half of them contradicts the other, the 
teacher, like Mousqueton’s father in 
Les trois Mousquetaires, plays off one 
belief against the other and does a son 
gré. Officialism is in a flutter; we 
await the issue with interest. 

When it is a question of the attend- 
ance of the children it is ‘toute une 
autre chose” On this subject the 
Conference deplored the indifference, 
hostility, and absence of all encourage- 
ment on the part of the authorities 
and wished ‘ Changer le systéme actuel’; 
and no wonder, for the percentage of 
attendance throughout Belgium is only 
75°8 in communal schools and 77°7 in 
adopted schools. 

Belgium is splendidly served by its 
teachers. Of this there can be no ques- 
tion. At command they have accepted 
the position which alone can bring peace, in respect to the 
religious controversy. By expressed wish of the authorities 
they have become temperance advocates ; it is now taught 
in 1840 schools in spite of doctors and conferences ; on appeal 
made to them, they have established savings banks in nearly 
every school, giving to this work time and effort without pay. 
This and much more are duties performed, which alone can 
justify rights demanded. In the front rank of these rights 
they place—‘Laisser plus di’initiative aux instituteurs.’ 
‘Obtenir l’appui moral de opinion publique.’ That these 
and other claims will be allowed in the near future no one can 
doubt. A votre succés, Messieurs les Instituteurs belges. 


Next Month: 
A VISIT OF INSPECTION IN DRAWING. 


HOW TO GET THE OXFORD B.A., 


By a Practical Teacher. 
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MR. J. GRAY THOMSON. 
The New President of the E.1.S. 
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THE EDUCATIONAL INSTITUTE 
OF SCOTLAND. 
SEPTEMBER MEETINGS. 


BY OUR SPECIAL CORRESPONDENT. 





Cys every year in Edinburgh, on the Saturday immedi- 
ately following the Third Friday in September,’ as the 
very definite though somewhat cumbrous clause in the Royal 
Charter runs, is held the stated General Meeting of the Edu- 
cational Institute of Scotland. The Royal High School, in 
many respects a most admirable and central place, is usually 
secured for the meeting, though this year the question of 
obtaining a larger place of meeting has been very freely dis- 
cussed in view of the greatly increasing number of delegates. 
Perhaps in the near future we may find the large and beauti- 
ful McEwan Hall chosen for the occasion. Several reasons 
may be adduced for the growing interest and attendance at 
these meetings. Some—especially teachers in rural districts 
—are attracted by the interesting and instructive display of 
educational books and appliances exhibited by the various 
publishing houses, who seem to vie with 
each other in producing works at once 
esthetic and practical. Others con- 
sider it an excellent opportunity for 
meeting with old college fellows, and 
of renewing the acquaintanceships of 
former years. Others, the faithful ones, 
—and, we are glad to note that the 
number is yearly increasing—are de- 
sirous of showing their interest in, and 
of taking their part in the work of, the 
Institute. 

Round the general meeting cluster a 
number of subsidiary and sectional 
meetings. These usually take place on 
the Friday preceding. Shall we set 
it down to the spirit of chivalry that 
the first of these meetings is that of the 
Trustees of the fund of 


Schoolmasters’ Widows ? 
The sederunt is not a large one, as it 
only includes teachers who were in 
harness prior to the passing of the Act 
of 1872. Mr. H. Sinclair, Muckart, the 
President, in his retiring address, gives 
F we a brief account of the fund. In 1872 
dS Se. the capital of the fund amounted to 
£117,158, the membership to 1,322, 
and the contributions to £3,428. This 
year the capital stands at £104,932, 
the membership at only 437, and the contributions at 
£1,154. Should the reduction in the membership, he 
pathetically adds, go on, even in the same proportion as 
it has done since 1872, in twelve years the number of 
contributors will be very small indeed. During the year 
no fewer than ten of the members have joined the majority. 
To the oldest of these, Mr. Paulin, Irvine Academy, he pays 
high tribute as a scholar and teacher. Only twenty-five now 
remain who have contributed to the fund for 50 years and up- 
wards, the oldest of whom is Dr. Sewell, Pollockshaws, till 
lately a well-known figure at our Institute meetings. As is 
to be expected, he rejoices at the fact that under the Act just 
passed, every elementary school teacher has now a pension to 
look forward to. 313 annuities, ranging from £41 5s. to 
£16 10s., have been paid during the year. How long will it 
be before the younger teachers can look forward to some 
Provident Scheme ? 
Constituted out of the same elements as the above, the 


Burgh and Parochial Schoolmasters’ Association 


meets under the presidency of Mr. Dick, Kirknewton. The 
Secretary reports that immediately the Superannuation Bill 
had appeared, the Association had urged the Government to 
reconsider the case of the ‘Old Parochials,’ so that they might 
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still have the privilege of securing a Privy Council pension as 
at present, or that they might have the right to participate 
in the new scheme without being deprived of their right to 
their present statutory retiring allowances. Sir Henry Craik, 
after the a 
of the Act, h 
written to the effect 
that no legal privi- 
lege to such pen- 
sions as had hither- 
to been allotted 
to them under 
Article 118 could 
be established, 
and without 
doubt it might be 
held that the statu- 
tory pension to 
which they were 
entitled sufficiently 
meets the case. 
The President, in 
the course of his 
address, also re- 
fers at some length 
to the Pension 
Bill, which is evi- 
dently the subject 
par excellence of 
all the papers. He 
warmly welcomes 
it, but at the same 
time regrets that the Government did not leave Scottish 
School Boards the legal right they had of granting pensions 
to supplement the Government ones. The recent great 
changes for good announced by the Government in regard to 
Scottish Education are thentakenup. The Treasurer — 
that six pensions, varying from £150 to £60, have n 
nted by School Boards. Are we not tempted to cry, ‘Oh, 
ie the good old times!’ But the present year gives great 
hopes for the future. 

After the graver and more serious business of theday, the 
club meetings afford some relief. Taking advantage of the 
large number of teachers in Edinburgh at this time, the 
Training College clubs hold their annual meetings. 


DR. ALEX. MORGAN. 
President of Currie Club. 


The Moray House 
Club, 


which has now a 
membership of 
over 1,200, in the 
early part of the 
evening has a con- 
versazione, during 
which, over the 
welcome cup, of 
tea, old memories 
are revived, new 
friendships form- 
ed, and, it may 
be, here and 
there just a little 
‘school’ talked. 
After this pleasant 
preliminary the re- 
ports, which show 
a healthy state of 
activity in the 

ini various agencies 
| of the club, are 
- submitted. Mr. 
Matthew, Corstor- 
phine, the retiring 
President, gives a short address, in which he advocates 
the claims of rural districts, and bespeaks for them the 
consideration of young teachers. During the evening, an 
excellent programme of music is given, interspersed with 
interesting addresses by Mr. F. Spence, Librarian to the club, 
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* MR. JOHN MUDIE. 
One of the Vice-Presidents of the Institute. 
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and Dr. Paterson, the revered and much respected head of 
the Institution. Mr. Nicholson, Carnoustie, is appointed the 
new President, and then we receive fraternal greetings from 


The Currie Club, 
which is holding its annual meeting at the same time. 
Mr. Dick, the President of the Currie Club, in his retiring 
address, impresses upon those present their duty towards 
making all old students take an interest in the club, and 
nominates as his successor one of the most popular lecturers 
in the Training College, Dr. Morgan. 

The deputation from Moray House conveys the good 
feelings of that club. A very enjoyable musical programme 
is given, and a very pleasant meeting is brought to a close by 
the singing of ‘ Auld Lang Syne.’ 


The Scottish Assistant Teachers’ Association, 


under the presidency of Mr. R. G. Dickson, holds an Emer- 
gency Committee meeting. They have a long discussion on 
a harsh case of dismissal, which has taken place under a 
School Board, which, during the last ten years has had no 
fewer than 27 changes in its staff. They agree to a definite 
course of action with regard to future cases. Mr. Geo. 
Fenton, the Secretary, is appointed to attend the Leicester 
Conference of the N.F.A.T. Some other important business 
is also transacted. 

Glorious summer 
weather — a trifle 
warm perhaps—fa- 
vours the opening of 
the 52nd 


Annual General 
Meeting of 
the Educational 
Institute 
of Scotland, 

with the result that 
when the President, 
Dr. Campbell, en- 
ters with that punc- 
tuality so charac- 
teristic of the Sep- 
tember meeting, 
every available seat 
in the large hall is 
filled and great num- 
bers can only find 
standing accommo- 
dation. The Presi- 
dent is supported by MR. W. REID. 
the senior Vice- One of the Vice-Presidents of the Institute. 
Presidents, Messrs. Stephen and Innes, while in the ‘well,’ we 
note the ex-Secretary, Dr. Smith, aging visibly since last 
meeting, Secretary Laurence, Treasurer Mackay, Dr. Ross 
and other well-known dignitaries. The meeting constituted, 
and the standing orders at once assented to, Dr. Campbell is 
on his feet to give his farewell address. He chooses as his 
subject 





The Year of Educational Revolution, 


and in eloquent tones he tells the history of this year. We 
have, he says, been saying to each other that the country is 
ripe for great advances if only a statesman could be found to 
seize the moment of opportunity and secure to this age all and 
more than all that Knox secured three hundred years ago. 
He sees in Lord Balfour of Burleigh, the bearer of an honoured 
name, a Scotsman who has not forgotten his descent, one 
who has delighted to dwell amongst his own people, the man 
needed for the hour of educational reform which has come. 
It may be that we shall be disappointed in him, but when he 
says that he has set himself to secure the worthy and fitting 
reorganisation of Scottish Education, every patriotic Scotsman, 
and we teachers above all, will assure him that so far as in us 
lies we shall count it our highest privilege if we may take 
some part, however humble, in helping on the reforms which 
he seeks to accomplish. 

The year has brought, in promise at least, even if not yet in 
fulfilment, in the first place, a Superannuation Act, marred and 
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defective as it undoubtedly and unnecessarily is. But the 

rinciple has been accepted, and to the Scottish teachers there 
is now given a very modest but real old age pension scheme. 
In the next place, a new Code has been issued, and circular 
after circular sent forth by the Education Department, which 
mean nothing less than a new day in the educational story of 
our country. 

The teachers of Scotland are henceforth put upon their 
mettle, and are free to use their best energies to instruct and 
train the minds of their youthful charges. Their task is not 
made easier, but more worthy. Their schools are no longer 
factories to grind out grants, but gardens of the soul and 
gymnasia for the intellect. The least favourable part of the 
year’s work is the arrangements that have been made to 
secure training in science. There is no complete system. 
The most satisfactory feature in the hopeful circumstances of 
the year is the assurance that the attempt is to be made to 
correlate the different classes and types of schools. Ina noble 
and inspiring peroration, Dr. Campbell points out that we are 
at the parting of the ways. In these closing years of the 19th 
century, our country seems to be drawing near to better days 
for its children and for itself. A great responsibility rests on 
us. If, instead of clutching at grants for our schools and 
money for our parish, we support those who seek to use the 
public resources for the public weal, if we seek to forget un- 
w orthy jealousies, 
and amongst our 
brethren play a bro- 
therly part, if as 
citizens we urge on 
every effort to in- 
form with reason, to 
enliven with in- 
terest, to inspire 
with enthusiasm the 
whole educational 
hierarchy, we may 
have our disappoint- 
ments, and some of 
the anticipations 
which now gleam 
before us rosy with 
the hues of hope 
may never be ful- 
filled, but at least 
we shall have tried 
worthily even if all 
has not succeeded 
with us. The fate 
of Scotland is with 
her children; the 
fortunes of her children are largely in our hands. May we be 
worthy of our responsibilities. On the motion of Mr. Adams, 
ex-President, we cordially thank Dr. Campbell for his brilliant 
and inspiriting address. 


The New Office-Bearers. 

In giving up the chain of office, Dr. Campbell nominates 
as his successor, the unanimous choice of the Institute, a man 
who through many years of quiet, unobtrusive, genial service, 
has worthily qualified for the highest office—Mr. John Gray 
Thomson, Neilson Institute, Paisley, who in a sentence or 
two accepts office. We elect Mr. John Mudie, Dundee, and 
Mr. Wm. Reid, Alva, the two junior Vice-Presidents, and on 
the motion of the President, re-elect Mr. Laurence, Secretary. 


The Sinews of War. 


Dr. Mackay now presents his financial statement for the 
year—a most satisfactory one in many respects. For dues of 
membership the sum of £1,013 11s. has been received—the 
first time, as he incidentally remarks, that we have reached 
four figures. From the Medical Examination we carry for- 
ward a balance of £79 after all expenses are paid. The total 
income for the year amounts to "2928 3s. 44d., while the ex- 
penditure, owing to the very heavy charges of double salaries 
for officials and over £90 towards the expenses of the Com- 
mission on Higher Education, amounts to £932 3s. 2$d. The 
aggregate of the funds has now reached £4,094 1s. 114d. 





MR. W. S. BLACKSTOCK. 
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an increase of £172 2s. 5d. Immediately the Treasurer sits 
down, all eyes instinctively turn to the N.E. corner of the 
Hall, where was wont to stand the ‘critic of finance.’ Unfor- 
tunately he is not there, and the meeting feels disappointed, 
for if a breeze arises at 
the annual meeting it 
comes from that quarter. 
We therefore agree to 
the report and re-elect 
Dr. Mackay to the Trea- 
surership. 


New Fellows. 


Dr. Ross, who has car- 
ried on the work of the 
Board of Examiners since | 
the death of Dr. Morrison, | 
announces that we have 
this year added 478 new 
members, bringing the 
membership of the Insti- 
tute up to 5,511. For 
the degree of fellowship 
he submits 41 names from 
the local associations, 
and 9 from England, of 
whom the late President 
of the N.U.T., Mr. C. J. 
Addiscott, is one. The 
report is adopted, and 
Dr. Ross is unanimously selected Secretary to the Board of 
Examiners. 

The business of the meeting so far has been most ex- 
peditiously carried through, and as there are no deputations 
from any of the sister associations—a matter of extreme regret 
to every one present—we have nearly reached the interval, 
and it is not yet 12 o’clock. The Institute is invited by the 
Provost and Magistrates of Greenock—the first direct invita- 
tion it has received from any Corporation—to hold its annual 
congress there in the first week of the New Year. Mr. Cook, 
Greenock, on behalf of the Renfrewshire teachers extends a 
hearty welcome, so we cordially agree to visit the Sugaropolis 
next January. 





MR. JAS. NICHOLSON. 
President of Moray House Club. 


Afternoon Sederunt. 


On resuming after the interval, a somewhat animated dis- 
cussion takes place round the Minutes of the General Com- 
mittee of Manage- 
ment. After some 
explanation we 
agree to receive 
them as they 
stand. 

The _ meeting, 
one of the largest 
and most enthusi- 
astic that we have 
seen at an after- 
noon sederunt, is 
now ready to re- 
ceive the report on 





Superannuation. 


Mr. Blackstock, 
the convener of the 
Committee, who, 
it is noticed, takes 
the President’s 
place, (is it an Rae 
augury for the iq 
future 2) delivers a ig qauRENGE 

invigorating oS. 
address sae work practi 
of the year. The fight, he says, has only begun. The principle 
is established ; though the bill acceding the principle has 
serious defects. The Government are entitled to our heartiest 
appreciation, and we should not forget the sympathetic attitude 
of the Liberal party. Had it not been for the persistent 
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loquacity of the member for Mid-Lanark we would have saved 
the dual pension for existing teachers. The pension is too 
small. The public should not forget that at sixty-five the 
Government are to step in and deprive the teacher of his or 
her profession. Such being the case, and as it is to be done 
in the public interest, they are entitled to ask for reasonable 
compensation. 

We have to fight for £100 a year for every male teacher 
to retire at 65, with the option of doing so at 60, and £50 for 
every woman teacher to retire at 55, with the option of re- 
tiring at 50. To ask women to drudge as assistant teachers, 
or even as head mistresses, to the age of 65 in the hope of 
being pensioned, is in his opinion the essence of brutality. 
Then again the teachers in the higher class schools under 
public control have been left out, although the teachers in 
England in kindred schools receive pensions. This has to be 
remedied. Then the provision of two-thirds of the pension by 
the teachers themselves seems an undue proportion. The 
disablement fund is the best part of the measure. There is 
no discussion on the Report, and Mr. Wilson, Alloa, 
moves its adoption, and we agree unanimously. On the 
motion of Mr. Mackenzie, Aberdeen, one of the Vice-Presi- 
dents, seconded by Mr. Robert G. Dickson, Edinburgh, we 
agree to the following: ‘That 
this meeting places on record 
its hearty acknowledgments to 
all who aided in the passing of 
the Superannuation Act, and 
especially to the N.U.T. and its 
officials for their invaluable 
services.’ 


Higher Education. 


Dr. Mackay submits the re- 
port on this subject, but in view 
of the labours of the Commis- 
sion it takes the form of an his- 
torical sketch of its work. He 
promises as the result of that 
Commission a volume at once 
bulky and useful. The report, 
it is expected, will soon be in 
the hands of all the members. 
The President, on behalf of the 
meeting, accords our thanks, 
and we pass on to the report of 
the 


Benevolent Fund. 


Mr. Laurence, the General 
Secretary, says the fund is ina 
most healthy state. The fund 
now stands at £3,921, an in- 
crease of £172 over last year. 
No application, he mentions, has been made to the Com- 
mittee since May last, and in answer to the proposal to raise 
the annual subscription to the fund, he does not think it will 
be necessary to do so for some time at least. We thank him 
for his report. 


Miscellaneous. 


We send down to the branches, for the last time we expect, 
the scheme of Provincial Representation—a scheme which 
has cost no inconsiderable time and patience to the General 
Committee. 

We make an alteration on the proposed rules for a Parlia- 
mentary Sub-Committee, so that that Committee is now to be 
elected by the general meeting in September instead of by the 
General Committee, as was proposed by the rules. Accord- 
ingly, we elect in a very hap-hazard and rather unsatisfactory 
method the new Committee. These are Dr. Ross, Dr. Camp- 
bell, Mr. Duthie, Mr. W. S. Blackstock, and Mr. Martin, with 
Dr. Ross as Convener. 

The amendments on the rules are soon disposed of, and the 
most lively discussion takes place round the election of a 
member of the General Committee to take the place of Mr. 
J. Mudie, promoted to the Vice-Presidentship. Dundee feels 
aggrieved at losing its member, and succeeds in securing the 
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DR. DAVID ROSS. 


Secretary to the Board of Examiners. 





sympathy of the meeting, with the result that Mr. Andrew 
Blackwood, Dundee, is selected for the vacancy. 

On the motion of Mr. Paterson, ex- Vice-President, we over- 
turn our decision of last year, and appoint a professional 
Auditor. With a vote of thanks to the President, we bring to 
a conclusion one of the most business-like meetings we have 
ever attended. The harmony which prevailed at the whole 
meeting must conduce to greater interest in the work, and help 
to bring into the ranks of the Institute the large number of 
teachers who are still outside its pale. 





EVENING CONTINUATION SCHOOLS 
OF THE 
LONDON SCHOOL BOARD. 





OR the first time in the history of the London School 
Board its Evening Continuation Schools are now quite 

free. Previous to the enrolment night this fact was made 
widely known by the house-to-house distribution of hand- 
bills giving all the information which intending students 
could possibly require ; this additional mode of advertisement 
with the usual announcement 
made at each day-school doubt- 
less accounts for the very great 
increase in the number of appli- 
cants found at the schools on the 
evening of Monday, September 
12th. We visited several of them 
and found in some cases the 
number doubled and trebled, and 
in one it was more than seven 
times as great as on any previous 
occasion. This success the Even- 
ing School Committee well 
deserves; they worked most 
strenuously last July to devise a 
scheme that should be thorough- 
ly beneficial to all classes, and 
have succeeded admirably in 
producing one quite suited to our 
latest needs. When the Commit- 
tee began their sittings there was 
on the Evening School roll a 
total of only 5,758 names with 
an average attendance of 3,640, 
whilst there could have been 
easily 200,000 on the roll, be- 
cause every year 400,000 chil- 
dren between eleven and four- 
teen years of age leave the 
day schools to commence the 
battle of life. Evidently about 
195,000 of these were for some reason or other not making 
the best of the opportunities offered by night tuition. The 
fee kept great numbers away, and chiefly those who most 
needed help and continued supervision. Other countries, 
specially those who are outstripping us in commerce, are 
alive to the importance of preventing this kind of waste, and 
we have begun at last to follow suit. Special commercial 
schools are now part of the Board’s plant, and the boy in the 
street and the average ratepayer can well appreciate this de- 
parture. There are three such schools to begin with, and the 
large one at Queen’s Road, Dalston, under the care of Mr. 
J. Flint, B.A., honoured in being opened by Sir Albert Rollit, 
M.P., in his capacity as Chairman of the London Chamber of 
Commerce, supported by the presence of many leading members 
of the Board, is a very interesting venture. The London Cham- 
ber of Commerce is not only patronising the new movement 
in this public way, but its members have agreed individually 
to prefer to places in their service holders of certificates 
offered by the Chamber for proficiency in commercial know- 
ledge, from this school to all others. Commercial history and 
commercial geography, typewriting and shorthand, and con- 
versational French and other languages will obtain expert 
attention here as in the other commercial schools. And asa 
liberal staff of teachers is to be allowed everywhere, individual 
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attention and thorough supervision of home work will be pos- 
sible. The duties ofa citizen are not to be forgotten, and the 
coming voter will no longer be left to chance for a knowledge 
of the way in which his country is governed. 

In addition to these new commercial schools there are five 
special science and art schools ; and, as an experiment, nearly 
seven new centres for gymnastics have been added to the 
seven already existing. For the first time medical men are 
giving instruction in ambulance work to students in eighty- 
six special classes. Nor have the old subjects—cookery, 
laundry, and manual training—been allowed to suffer loss. 
In eighty-nine, thirty-nine, and ninety-two centres respec- 
tively, these will be vigorously carried on. But there is 
another subject introduced quite tentatively in twenty-one 
special classes —this is literature. It is desired that our fine 
English authors may be made accessible to all who can read; 
and the committee have been very careful in selecting persons 
who can lead classes as experts in this subject. In the south- 
west district we heard a very pleasing preliminary lecture 
given on a poem of Tennyson’s to an audience, including boys 
and girls and middle-aged people, and all were equally at- 
tentive and apparently receptive. A few evenings later, a 
literature class in another part of the metropolis had the dis- 
tinguished honour of being inaugurated by that master of the 
literary craft, Sir Walter Besant. Up to the present there 
are open 310 schools. The curriculum of each is intended to 
suit the requirements of its locality. The ordinary subjects 
are well cared for in all, and vocal music and dressmaking 
are important features. In some, reading is taken in con- 
nection with the National Home Reading Union ; in others, 
special preparation is made to obtain the Society of Arts 
certificates. Swimming and tennis clubs are very popular 
ahd also very useful in holding the classes together during the 
summer months, as well as in their primary influence on the 
physique of the students. Then, by no means least, is the 
social side of the work which is also a variant, and is a 
source of good fellowship and a bond of common interest, 
bringing out as it does individual social gifts. 

And where is the rough element that some of the pessimists 
foresaw was to swamp the schools at their first free opening ? 
We have not seen anything of it, and, so far, have not met with 
anybody who has. There were certainly a greater number of 
poorer lads and girls than one has been accustomed to see, 
but they behaved just as well as the others, and were only 
distinguishable by their dress. The Board is to be con- 
gratulated on their presence, and their continued attendance 
will speak well for the all-roundness of the new scheme. We 
do not know if young Londoners took in at once the good 
change in their prospects, but on the day the evening schools 
were first opened free, we saw written in chalk in a boyish 
hand the following candid piece of gratitude :—‘ The School 
Board for London is the best place to go to’; this was on 
the pavement adjoining a Board School. : 

As the rough element has not so far presented a difficulty the 
question of discipline which was lately disturbing so many 
minds is, doubtless, no longer uppermost. Those who could 
manage the schools last session can do so now, and the future 
need cause no fear; the future supply of larrikins will grow 
annually smaller as the continuation schools grow larger 
and larger. The sensible division of the older from the 
younger students will be appreciated by both sets. The 
older attend from serious motives, and therefore will need no 
disciplinary measures ; the younger will present little more, if 
any, difficulties than the elder children in the day schools. 
As attendance is voluntary, and as the resources are equal in 
all schools for the expulsion of the defiant, no unusual trouble 
is likely to occur. Classification is a very important point in 
every school, and, if judicious, saves friction. After all, enthu- 
siasm is the secret of any teacher’s influence, and most of all 
in a continuation school. It solves all or nearly all difficulties. 
No hard and fast rules can be laid down in dealing with 
changeable humanity. A practical philosopher has said ‘ the 
way to make a boot is to make it,’ and something very like 
may be said of the way to teach a class. We think, some- 
times, discipline suffers by teachers taking up more work than 
they are physically equal to. A nervous overdone instructor 
communicates his nervousness to his pupils, and the result 
most of us know. Those people who go fresh to the evening 
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schools will have the best chance in this direction. The 
choice of subjects too will have something to do with the 
amenity of the scholars. Dock labourers will scarcely care 
for languages, but may be much interested in mechanics. 
Factory girls are not likely to benefit by learning to use the 
Remington typewriter, but a course in ambulance may prove 
useful to a comrade at once. Lantern lectures illustrating 
familiar buildings may make their neighbourhood quite a new 
home for some, and also, if given upon places of interest after 
a visit to them, will brighten up the ‘conglomeration of mean 
streets’ known as London. A newspaper class instead of an 
ordinary reading class with some pupils is highly approved, 
and promotes good attendance. If outsiders with hobbies 
are drawn into service voluntarily a great deal of bright, 
fresh, and varied interest will be introduced, and tend to keep 
off uniformity. The close personal contact ii the now smaller 
classes will keep up an interest in the work scarcely possible 
under former conditions, and the conversational classes will 
open up many side-lights to characters at first little under- 
stood. If choice of occupation be a subject of discussion 
sometimes, many a word of advice may be given preventing 
mistakes being made that might mara career. It may be, in 
time, employers generally will seek workers from these 
schools—a practical result that would tell for good in many 
directions. 

Perhaps the teachers will need to look after themselves as 
much as their pupils. People who by day and by night 
breathe bad air should, when they can, obtain the freshest 
available. The cycle should be a constant companion, and 
the country visited often. Town and school tend to nervous- 
ness, but the beauties of the country are restorative. If only 
a bicycle shed were attached to each school the tram and 
train might be eschewed as means of reaching the evening’s 
work. Well, that may come from such an enlightened Board 
as the present, in due time. 

But to return for a moment to the schools. Although we 
do not expect, as the average ratepayer with his wonderful 
turn for reducing fractions perhaps expects, to see at the end 
of this session all the Hooligans effaced for ever from the 
London streets, we do believe a beginning has been made to 
reduce their numbers, and another decade may find them an 
almost forgotten name. If we recover some of our lost com- 
mercial prosperity; and if our streets become safe, the schools 
will have justified all the expense and the trouble at present 
being given to. them. 





OUR SEARCH-LIGHT COLUMN 
OF CURRENT EVENTS. 


AS out glance over the news of the past month reveals 

so many events of historic importance that the space 
at our disposal will only permit of very brief reference. We 
have been struck by the way in which recent occurrences 
have brought into special notice the names of places widely 
scattered over the earth’s surface. If we string together the 
names of St. Petersburg, Amsterdam, Omdurman, Bristol, 
Fashoda, Candia, Geneva, The Alps, West Indies, Vesuvius, 
we find they suggest what is practically an outline of the 
month’s history. 





The Tsar’s Proposal. 

From St. Petersburg at the end of August was published 
that important document which has been variously estimated 
as a great Eirenicon, forecasting a millennium of peace, as a 
ballon d@essai, and as adevice to gain time for consolidating 
new acquisitions. The proposal for a conference of the 
Powers with a view to placing some check upon the competi- 
tive increase of national armaments is, however, one that 
must find favour with all who desire the progress of the race 
in the nobler elements of humanity. And, without seeking to 


define exactly the motives which actuated the Tsar, we may . 


hope that good may issue from the consideration of his 
proposal. 
The Coronation of the Queen of Holland. 
Since the death of the late King of Holland, in 1890, his 
daughter Wilhelmina has been titular queen of that country, 
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with her mother acting as Queen Regent. On August 31st 
Her Majesty attained her majority, the age of eighteen, and 
on Tuesday, September 6th, was crowned at Amsterdam in 
the midst of wonderful rejoicings. The delightful manners, 
and the noble yet simple bearing of the young Queen seem to 
have won all hearts, and we are only echoing a universal 
desire in wishing that she may live as long and reign as happily 
over an increasingly prosperous nation as our own beloved 
Queen. 

A noteworthy feature of the celebration was an elaborate 
historical procession illustrative of the greatness of the Dutch 
in various fields of action; and another was the great 
Rembrandt Exhibition in which a remarkable collection of 
original works of that Dutch master was gathered from all 
age of the world, and made in one way a complete collection 

y the addition of reproductions of all his known works which 
were not actually there. 


The Reconquest of the Soudan. 

On September 2nd, after a most perfectly arranged advance 
up the Nile, the Anglo-Egyptian forces under Sir Herbert 
Kitchener, the Sirdar, approached Omdurman, the capital of 
the Khalifa’s dominions. The immense army of Dervishes, 
numbering, it is said, over 50,000, with daring and arrogant 
rashness came out into the open, and as a result were utterly 
cut to pieces by the troops of the Sirdar. The most note- 
worthy points in this great battle were three ; first, the per- 
fectly calculated arrangements of the general commanding ; 
second, the gallant charge of the 21st Lancers, which, though 
made under a misapprehension which carried the regiment 
into an ambuscade of some thousands of Dervishes concealed 
in a khor, or ravine, and involved serious losses in English 
officers and men killed and wounded, brought to our arms a 
fresh wreath of deathless laurels ; and, third, the tremendous 
destruction occasioned by the use of modern arms of precision 
in well-trained hands. The losses of the Khalifa’s army were 
reckoned at nearly 11,000 killed, 16,000 wounded, and several 
thousand taken prisoners. The Khalifa himself escaped with 
a number of his followers, but a pursuit was planned, and his 
capture is expected shortly. The victory of Omdurman may, 
it is hoped, prove a deathblow to Mahdism. Those who 
would learn the nature of this savage fanaticism should read 
Father Ohrwalder’s ‘Ten Years’ Captivity with the Mahdi,’ 
of which a cheap edition has just appeared. Omdurman was 
found to be in a terribly insanitary condition. The Sirdar 

nted the British and Egyptian flags on Omdurman and 

hartoum, held a memorial service for Gordon in the latter 
place, sent back down the Nile the wounded who could be 
moved, as well as all the English troops no longer needed, 
organised a further advance up the Nile towards Fashoda, with 
Egyptian troops seasoned to the climate, and stopped the 
further advance of Press correspondents. For his singular 
skill in the conduct of the campaign, it is reported that Sir H. 
Kitchener is to be rewarded by a peerage and £25,000. 

News has since come of a force of white men at Fashoda, 
and up to the present it is not perfectly certain whether this is 
a body of Frenchmen under Major Marchand from the Congo 
region, a British force under Major Macdonald from Uganda, 
Belgians from Rejaf, or Abyssinians. If the French are there, 
some difficulty may arise in securing one hoped-for object of 
the British enterprise, an open road from the Lower Nile to 
South Africa. 

Outbreak in Crete. 

At Candia, in Crete, a very serious revolt has occurred in 
which the Mussulmans, alleging certain grievances against 
the international authorities in the island, made a sudden and 
determined attack on many of the Christian inhabitants. 
Several British sailors were killed, and the British Vice- 
Consul burnt to death in his house. As a result of this, 
energetic action has been taken by the admirals, who have 
demanded the surrender of the ringleaders, the demolition of 
the loopholed houses from which attacks have been made, 
and the disarming of the Bashi-Bazouks. To a certain extent 
these demands have been complied with ; but it is felt that, 
with the Turkish authorities conniving at repeated massacres, 
the one thing essential to a permanent settlement of the island 
is the withdrawal of all the Turkish troops and the establish- 
ment of a governor under the protection of the European powers. 


The Assassination of the Empress of Austria. 


From Geneva, the beautiful Swiss city, associated with 
lofty traditions of Christian history, with triumphs of peaee, 
and with perfect natural charms, comes news of one of the 
saddest tragedies of our time, one of the most execrable crimes 
of the misguided wretches who call themselves Anarchists, 
As the Empress of Austria, travelling incognita in Switzer- 
land in search of health, was proceeding to the steamer on 
the lake, one Luigi Lucchesi confronted her and stabbed her 
to the heart with a dagger. After reaching the vessel she 
swooned, and was carried back to her hotel, where she almost 
immediately died. The Empress Elizabeth was a lady of 
remarkable independence of character, of considerable ability 
in many ways, and of singular charm. Her life has been dis- 
turbed by many serious troubles—the assassination of her 
brother, the Emperor Maximilian, the suicide of her only son, 
the Archduke Rudolph, the burning to death of her sister, the 
Duchess D’Alengon, at the charity bazaar in Paris. Until 
recent years she was a fearless horsewoman, a lover of sport, 
especially hunting, for which she came season after season to 
England and Ireland. She refrained from meddling in 
politics, but devoted her attention to Greek art and literature, 
as well as to English literature. She spent much time in 
travelling, was fond of mountain climbing, and devoted prac- 
tically all her own fortune to works of Christian charity. 
The mourning for her tragic death is profound and well-nigh 
universal. 


Miscellaneous. 


At the beginning of September a destructive fire robbed 
Bristol of its famous building, Colston Hall, in which the 
Trades Union Congress was being held, and which was to 
have been used also for the annual meeting of the British 
Association a week jlater. Some account of the highly in- 
teresting proceedings of this gathering will be found else- 
where in our columns. 

In a terrible hurricane which swept over many of the West 
India Islands on Sunday, September 11th, Barbados, St. Vin- 
cent, and St. Lucia suffe very severely, Kingstown, the 
capital of St. Vincent, being almost entirely destroyed, 
hundreds of persons being killed and many thousands ren- 
dered homeless and destitute. 

Vesuvius is in a state of eruption, which threatens to be 
exceptionally extensive and destructive. 

The month of September has been remarkable as a period 
of drought and heat, almost, if not quite, without recorded pre- 
cedent. This, combined with unpreparedness for such a con- 
tingency on the part of the East London Water Company, 
has occasioned a water famine in the East End, and the 
scarcity has been seriously felt in other parts of England. 


Personal Notes. 


By a terrible Alpine accident at Arolla on August 27th, 
Dr. John Hopkinson, with a son and two daughters, met a 
violent death. Dr. Hopkinson belon to a Manchester 
family of exceptional ability. His brother Alfred is Principal 
of Owens College, and he himself was one of the most emi- 
nent of electrical engineers, as well as one of the most ex- 
perienced of Alpine climbers. 

Another expert climber, Mr. Norman Neruda, son of Lady 
Halle, has since been killed while making an ascent of the 
Fiinffinger Spitze, or Five Fingers Peak in Austrian Tyrol. 

We ought to put on record the death of Mr. Moses Angel, 
late headmaster of the Jews’ Free School, Spitalfields. This 
school was, we believe, the largest elementary school in the 
world, containing nearly 6,000 scholars, and Mr. Angel, who 
was over 80 years of age, had conducted it for nearly 60 

ears. 
r Just as we are going to press we hear of the death of 
Mr. J. J. Colman, known most widely perhaps for his mustard 
and starch manufacture, but at Corton where he died, and at 
Norwich where his works were, for his devotion to all good 
works. 

On September 19th, at the ripe age of 86, died Sir George 
Grey, who has been for many years perhaps the greatest of 
our colonial administrators. 
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EDUCATION IN ENGLAND. 
N.U.T. NOTES, &c. 


BY T. B. ELLERY, F.R.G.S., 
1895-6 President of the National Union of Teachers. 





The N.U.T. and Believing in the policy of attacking one big 
its Programme.§ subject at a time, and concentrating all its 
energy upon it, the Executive has for a considerable period 
agreed to keep many subjects in the background while Super- 
annuation held the field. The wisdom of this policy can be 
seen in the greatest Parliamentary success of which the 
Union can boast. I think it proves clearly that, if the work 
is to be well done in the future, the Executive must not have 
too many irons in the fire at one and the same time. In the 
first place it is impossible to prepare the plan of campaign in 
a thoroughly effective manner if more than one subject of 
prime importance is occupying attention, and in the second, 
the public will not and cannot master too many details at one 
time. It is necessary perhaps to say this, because there 
may be a tendency to ‘rush’ now that Superannuation is out 
of the way. And I am convinced ‘rush’ means failure. 
Verb Sap. 

A Conscience Clause ) With the General Secretary and the 
for Training Colleges. f Education and Parliamentary Se- 
cretary away on their well-earned holidays, and with no 
Superannuation plans of campaign to discuss, the Executive, 
at its last meeting, threw itself, with something of its old 
vigour, into the question of a Conscience Clause for training 
colleges. At a former meeting a resolution had been passed 
to the effect that a deputation should be sent to the Education 
Department asking that all training colleges in receipt of 
public funds should carry on its work subject to a Conscience 
Clause. Everyone knows the hardship of the present position 
of affairs. Candidates high on the Scholarship List are 
refused places in training colleges, while others, much lower 
on the list, but more successful in the Religious Knowledge 
examination are admitted. This is a serious matter, and 
something must be done to remove the injustice. The only 
questions to my mind are: Will the authorities and friends 
of the training colleges accept the principle of the Conscience 
Clause ? And even if the Clause were insisted upon would 
it be the means of admitting one Queen’s Scholar who cannot 
now find admission ? 

I can see that the student on admission could claim a 
certain liberty and certain ‘privileges,’ but how in the name 
of fortune would the change affect the present rights of the 
College authorities to admit whom they please ? The ques- 
tion is beset with difficulties, and will certainly not be settled 
with that ease and expedition which attended the Superannua- 
tion Bill after once it had a fair start in the House! And it 
is already recognised that though there may be a desire on 
the part of certain people to render a service to those Queen’s 
Scholars who have a substantial grievance, there is a still 
greater desire on the part of these people to inflict a blow 
upon the Church of England and Denominational training 
colleges. 

Increase the eon fa the greatest possible success at- 
of Training Colleges. tended the efforts of those anxious 
to see the Conscience Clause in operation in existing de- 
nominational institutions, there would still be a very large 
number of successful and deserving Queen’s Scholars for 
whom no place could be found. A larger number of training 
colleges must be provided, all of them undenominational, if 
you will. The difficulty is then removed. We must not lose 
sight of the fact that before 1870 Church people spent nearly 
£200,000 on erecting training colleges, and nearly £100,000 
in maintaining them, and between 1870 and 1895 nearly 
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£100,000 in building, and nearly £330,000 in maintenance. 
We must remember, too, that the Church will not willingly 
submit to the imposition of this Clause. It is clearly a case 
of war, and it will be a long and miserable business. In the 
meantime the injustice goes on, deserving men and women 
being excluded from the residential training colleges for no 
other reason than that they are unable to subscribe to all the 
principles, rules, and regulations of particular institutions. 
The Executive, as a body, is for a radical change in this 
matter, and perhaps some radical changes are necessary. 
But all the same, I believe the true solution lies in the pro- 
vision of additional training colleges from which it would not 
be possible to exclude any deserving Queen’s Scholar. 
The Executive and ) I fear there is to be bad blood between 
the Educational the Executive of the N.U.T. and 
Institute of Scotland.) certain officials of the E.1.S. There 
can be no question that for years past there has been an 
agreement between: the two bodies to adopt a common policy 
with respect to Superannuation. I have presided over one of 
these International Conferences, and am therefore in a posi- 
tion to say this without fear of contradiction. It has been 
clearly understood that neither body would take action with- 
out consulting the other. Up to the date of the passage of 
the Bill through the House of Commons, there has never been 
even a suspicion that the understanding has not been loyally 
observed. by both —_— 

But I am bound to say that the action of the representatives 
of the Institute in issuing a circular to Scottish M.P.’s ata 
critical moment, when every moment was precious, without 
consultation with those of us who were in London for the 
express purpose of watching the Bill night and day during that 
memorable week, was not quite what we had a right to expect 
from them. I see the Educational News, in its leader of 
September 17th, says copies were sent to Messrs. Yoxall and 
Gray. That may be so, but those gentlemen certainly did 
not receive them before the debate took place in the House, 
and that is the all-important point. 

My good friends, Dr. Mackay and Mr. Lawrence will, I am 
sure, believe me when I say I am deeply grieved that a mis- 
understanding has arisen. Though some strong words have 
been used, I have never believed the E.1.S. representatives had 
any desire to send out the document without our knowledge. 

The circular was one which might have killed the Bill for 
the present Session at least, and I told the E.I.S. representa- 
tives so inthe Central Hall of the House of Commons. Dr. 
Mackay and Mr. Lawrence at once agree to draft another 
circular and send it out to the Scottish M.P.’s, asking that 
under no circumstances should the progress of the Bill be 
delayed. That second circular, ] understood, was posted at 
once, so that an honest attempt was made to prevent mischief. 
It might have been too late, of course. Fortunately no harm 
accrued, and perhaps, therefore, though much soreness exists, 
we may yet be able to say with the immortal bard, A/?s wel? 
that ends well. 

An important work ee introduction of Decimal Coinage 
for the N.U.T. and the Metric System of Weights 
and Measures into this country seems almost as far off as ever. 
Every commercial man says ‘Hurry up!’ and who should 
understand the position better than he does ? Every Chamber 
cf Commerce of any importance, many of the leading School 
Boards, the Trades Unions, a very large number of members 
of Parliament, and certain members of the Cabinet, have 
declared for the decimal system, but nobody seems disposed 
to move! Pious resolutions, ministerial approval, delightful 
little letters from those who could do something in the matter 
if they had the courage of their convictions—all these come 
under our notice from time to time, but we get ‘no forrader.’ 

What is the New Decimal Association doing ? Interview- 

ing M.P.’s and Ministers is all very well in its way, but what 


P 








































































~ =e 














Ss a 


2. asses 


202 THE PRACTICAL TEACHER. 


we want is a strong national agitation, organised by the Asso- 
ciation to which I have referred or by the N.U.T. 

I would make the subject a test question at every election. 
Working men can soon be made to see what the serious fall- 
ing off in our foreign trade means ¢o them. There is no diffi- 

ty in carrying on an agitation of this kind, and the sooner 
those interested in the reform see that agitation, and agitation 
alone—carried on not by fits and starts, but consistently and 
persistently—will secure success, the better for English trade 
and English workers. The N.U.T. knows how to organise 
successfully. Here is its opportunity! Year after year I have 
moved resolutions at Conference and elsewhere in favour of 
the change, but I want something more than this. I thought 
that with Superannuation secured, my own active labours on 
the Executive would come to an end, but I feel strongly 
tempted to take off my coat once more and assist in a deter- 
mined effort to bring about the abolition of the present absurd, 
illogical, and unscientific ‘system’ of English weights and 
measures. What do my readers say ? 


—_eoo——_ 


EDUCATION IN SCOTLAND. 
E. I. S. NOTES, &c. 


BY JAS. PATERSON. 
Ex-Vice-President of the Educational Institute of Scotland. 





Superannuation } The superannuation of certificated. teachers 
Act. in public schools is now an accomplished 
fact, and the passing of the Bill must give satisfaction to the 
vast majority of teachers, who would otherwise have had no 
retiring allowance to look forward to. The pension, though 
a poe Be one—ranging from about om a year to existing 
teachers of long service to about £70 a year to young 
teachers just entering on professional life—will give members 
of the profession a feeling of independence and freedom from 
anxiety as to the future that will assuredly be productive of 
improved educational results. While the passing of the Act 
is, therefore, matter for congratulation, it is difficult to see why 
School Boards should not have been allowed to retain the 
wer to supplement from local rates the pensions provided 
y the Act. The abolition of this power is certainly a serious 
defect from the point of view of teachers under the more 
enlightened and liberal School Boards. As has been said, 
however, the Act will prove an inestimable boon to the pro- 
fession as a whole. 


Circular of 11th | In bringing under the notice of School 

August. Boards the recent Minute of the Scotch 
Education Department bearing upon the mode of con- 
ducting examinations for Labour Certificates, Lord Balfour of 
Burleigh, in his circular of 11th August, after describing fully 
the objects which their Lordships had in view in adopting the 
Minute, takes the opportunity to explain in detail the changes 
in the method of inspection introduced by the Code of the 
present year. 


Inspection ee} The new mode of inspection under Article 

- 10 (2). 10 (4) of the Code introduces the follow- 
ing amendments :—(1.) There shall be no fixed month of 
inspection. (2.) The school year shall run from the time of 
resuming work after the summer vacation till its natural close 
before the vacation. (3.) The working year (as apart from 
the financial year, which is to remain as at present) shall be 
divided into three terms or periods, the end of each of which 
will give opportunity for promotion of the pupils from class 
to class according to proficiency. (4.) While the standards 
set forth in the Code may be taken as indicating the 
minimum of a year’s work, the classification adopted may be 
independent of those standards. 


Examination oo The condition of a school will be ascer- 

Inspection. tained by (a2) Examination ; (4) Inspec- 
tion. (a) Examination.—The inspector at one of his visits 
will direct his attention largely to ascertaining by a somewhat 
detailed examination the condition of those classes from 
which pupils commonly leave school. In all cases the 
aandeel of the Merit Certificate should be aimed at, and in 
no case will a standard iower than that of the Labour Certifi- 


cate be accepted. Unless in circumstances which clearly 
justify the concession; no school will be reckoned. excellent, 
however good the teaching in the lower classes may be, in 
which a considerable proportion of the pupils do not remain 
on till the stage of the Merit Certificate and show satisfactory 
attainments in the examination. The — ye will, as a 
rule, give notice of this visit, which will, as far as possible, be 
made in the latter half of the working school year. (4) In- 
spection.—At the visit already specified, as well as at any 
other which an inspector, or a sub-inspector acting under his 
direction, may make, the whole scope of the work of the 
school may be made the subject of investigation. The 
following points in particular may be inquired into :—(1) the 
nature of the attendance—whether regular or irregular—and 
whether all possible steps are taken to promote regularity of 
attendance ; (2) the nature of the curriculum ; (3) the nature 
of the classification ; (4) the methods employed; (5) the 
record of work done. The inspector will hold such examina- 
tion of any of the classes as may be necessary to determine 
whether the teaching on the lines professed has been really 
effective. 
Higher Grade (Science) t The Scotch Education Department 
Schools. is evidently determined to bring 
the instruction in the schools of the country thoroughly up to 
the requirements of the age. A circular has been issued 
providing for the recognition of a new and distinct class of 
schools to be called Higher Grade (Science) Schools. These 
schools are designed for the further encouragement of instruc- 
tion in Science and Art in combination with a sound scheme 
of general education, and are to be confined to pupils who 
have obtained a Merit Certificate or otherwise prove to the 
Department their capacity to profit by such advanced instruc- 
tion. The Department must be satisfied that the school 
possesses a proper ty aoe for instruction in Science and 
Art, viz., sufficient laboratory accommodation, with the 
necessary apparatus for instruction in Science; suitable 
drawing tables or desks and an adequate provision of exam- 
ples for instruction in Art; and, as a rule, a workshop or 
room specially adapted and equipped for instruction in the 
use of tools. A course of instruction extending over at least 
three years must be submitted to and approved by the 
Department, and this course shall make provision for the 
following :—(A) Experimental Science, not less than four 
hours a week, of which at least two hours must be spent by 
each pupil in practical work; (B) Drawing, at least two 
hours a week, the course providing in the higher stages for 
instruction in the various forms of Mechanical Drawing which 
find practical application in the workshop and the drawing 
office ; (C) Mathematics, at least four hours a week, including 
Geometry and Mensuration—practical and theoretical—and 
Higher Arithmetic and Algebra; (D) History and English 
Literature ; (E) Geography ; (F) Manual Instruction, at least 
three hours weekly ; Girls: Needlework, Dressmaking, and 
Cookery, and Boys : Woodwork, Ironwork, and Clay Model- 
ling ; (G) Adequate physical exercise of a systematic charac- 
ter, and instruction in the theory and practice of vocal music, 
The following are suggested as additional—or, under certain 
circumstances, alternative—elements of the curriculum, viz., 
One Modern Language, and such subjects as Book-keeping, 
Shorthand, Typewriting, Laundry Work, Housewifery, Dairy- 
ing, Gardening, etc. If the foregoing conditions are fulfilled, 
a grant of £2 10s. will be paid for each pupil in average 
attendance who takes the first year’s curriculum, £3 10s. for 
those who take the second year’s, and £5 for those who take 
the third year’s. The total grant thus arrived at may be 
increased by one-tenth in cases of exceptional efficiency, and 
may be 1educed by one or more tenths for serious defects of 
equipment, organisation, discipline, or instruction; and a 
school may be removed from the list if, after due probation, 
it does not appear that a reasonable proportion of the pupils 
proceed to a second or third year of study. Leaving Certifi- 
cates in practical science will be granted on examination to 
those pupils who have ‘taken a third or fourth year’s course, 
and those only. In addition to the separate science certificate, 
a complete leaving certificate of a Higher Grade School shall 
be given to those pupils who have completed a three (or four) 
years’ curriculum in such schools, and who fulfil the required 
conditions. 








age 


ion, 
pils 
tifi- 
| to 
rse, 
ate, 
hall 
pur) 
ired 





EDUCATION ABROAD. 


BY E. E. FOURNIER D’ALBE, B.SC., A.R.C.S. 





EIPZIG, the second capital of the German Empire, has 
struck out for itself a new departure in the way of Uni- 
versities. In addition to the existing University a Commercial 
University has been founded, and is to be maintained and 
superintended by the Saxon Government, the older Univer- 
sity, and the Leipzig Chamber of Commerce. The staff is 
furnished by the old University and by the commercial 
schools of Leipzig. Business men can be trained in all the 
accomplishments of commercial life, and can, by passing 
certain examinations and other tests, acquire the degree of 
Ph.D. Whether that degree will have any weight is quite 
another matter. One would have supposed that the know- 
ledge required for commercial pursuits was hardly universal, 
however useful such knowledge might be in itself. 
* * * - x « 
Meanwhile, the movement of educational systems in the 
direction of modernity and democracy is going on in other 
countries also. In Sweden, a new school law has come into 
operation, giving additional facilities for instruction in 
difficult cases. When a parish is very poor, it is allowed to 
establish schools with a reduced programme of instruction, 
giving only the most necessary things. Where there are 
only stray farms several families can combine to form a 
‘house father school,’ which is visited by travelling teachers. 
In Norway, the somewhat revolutionary law promulgated 
last year is now in full swing. All children, rich and poor 
alike, frequent the elementary schools for the first five years. 
Even in the High Schools the classics are completely 
abolished, and replaced by muscular exercise and manual 
instruction. The duration of lessons is limited to 45 minutes. 
* * * 7 * . 


A similar move is being strenuously advocated in France. 
In a speech at the Sorbonne, M. Jules Lemaistre reviewed 
the situation in sombre colours :— 

‘We are being far outstripped by other nations in produc- 
tive activity. France is no longer an industrial or commercial 
power of the first order. Our colonies will not save us unless 
we know what to do with them. Everybody agrees that we 
are in need of the most far-reaching reforms; everybody 
knows, too, that the reform which forms the foundation and 
embraces all the others is the reform of the individual. But 
there is no time now to reform all our adults, and we must 
therefore work at the rising generation.’ 

He criticised the education of the middle classes :— 

‘In spite of the tentative and contradictory modifications 
introduced within the last 25 years, in spite of excrescences and 
defects, secondary education has remained at bottom what it 
was under the ancien régime. It is less sound, that is all.’ 


As remedies, he proposed the transformation of most of the 
classical into modern high schools, leaving the teaching of 
Greek and Latin to the Parisian /ycées and the University 
towns :— 

‘If the privileged and governing classes demanded, for 
some, at least, of their children, an education which prepares 
for action, and which is not only the best for industrial, com- 
mercial, and agricultural pursuits, but for a life of enterprise, 
travel, and adventure, and of a fine external activity such as 
young people love to dream of, our little dourgeois boys would 
soon follow their example, and we should be saved.’ 

So much for the wonderful educational fabric reared by the 
late M. Jules Ferry. 
* * * * * * 

The Deutsche Lehrerzeitung contains an article on the 
teaching of physics in elementary schools, in which the 
value of old and new books is compared. It has been said 
that in no subjects do text-books so rapidly go out of date as 
in physics. This is true, and we need only look at the vast 
majority of books in actual use which deal with electricity and 
magnetism to see that the old exploded fluid theories are still 
in constant use. This is partly due, of course, to the fact 
that the theory, which is eventually to take their place, and 
which is now being gradually and painfully elaborated by 
Thomson, Poynting, Schuster, Lenard, and other pioneers, is 
not yet ready for popular consumption. And, meanwhile, it 
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is useful to have some conception, however crude, for the 
facts to crystallise about. 
« * * . * * 

The case of the mechanical sciences is very different. Their 
principles have been known with considerable accuracy for 
several centuries. Children approach these problems always 
with the same initial difficulties, and sometimes it is just the 
older text-books which give the clearest and most natural 
process of instruction. Dr. Wildfeuer, in the article quoted, 
mentions several last-century text-books, such as those of 
Rochow and Vieth, which excel in the clearness of their 
language, their manner of existing interest, and their constant 
references to practical life. Some of these old text-books 
have survived to this day. Thus Helmuth’s was published 
first in 1786 under the title ‘Popular Natural Science for the 
Suppression of Superstition.’ In 1877, the 18th edition was 
published under the title of ‘Elementary Natural Science,’ 
revised by E. Reichert. 

* *« * * * * 

In the Praktische Schulmann, the well-known Leipzig 
publisher, Robert Voigtlander, writes with much spirit and 
historical insight on the question of Gothic v. Roman type and 
writing. German teachers are apt to complain of the eight alpha- 
bets they have to teach the children. These would be reduced 
to four if the Roman characters for reading and writing were 
universally adopted. Besides, say the opponents of the 
Gothic character, the latter is not German, it is hard to read, 
and it is not beautiful. As regards the first allegation, Herr 
Voigtlander traces the primitive system of the Greeks and 
Romans, and the runes of the Germans, Goths, and Celts 
through their development according to the materials used for 
writing. In the first eight centuries of our era, the Christian 
Germans and Franks used the Roman character. Then a 
more pointed style was introduced from Ireland, where it still 
prevails, and soon found universal acceptance even for Latin 
works. This ‘Gothic’ style, slightly modified, was adopted 
by Gutenberg and the first printers for type-cutting. The 
Roman type originated in Venice in the 15th century, and 
was rapidly adopted by the Latin nations, and eventually in 
England. At the present moment only Irish, German, Scan- 
dinavian, Dutch, Czech, and Slovac are printed in Gothic 
characters. The author gives some examples to prove the 
superior beauty and legibility of some at least of the Gothic 
varieties. But above all, he says, the German type is a 
national possession. It would be a disaster were German 
youth unable to read the precious volumes of Germany’s old 
literature. To foreigners the difficulties of reading mean only 
a couple of days’ extra work, and it would be as unnatural to 
adopt the Roman type as it would be for the Russians or 
Greeks to do so. 

x * * * ~ 

‘A new system of instruction, designed to abolish faults and 
corrections,’ is described by M. Edivoin the Journal des Jnsti- 
tuteurs. This sounds interesting and somewhat puzzling, but 
the system is certainly remarkable, and well worth a trial. 
It is intended to facilitate dictation, translation, and reckon- 
ing, and consists in the preparation of copy-books with a kind 
of skeleton spacing for the different letters or figures, to be 
filled in by the pupil. ‘The letters are represented by little 
squares, or rectangles of different sizes, just sufficient to 
contain them. Thus the letters a, 7, 0, u, m, r, s, and v 
each occupy a square, whereas m occupies a_ horizontal 
rectangle, 4, 4, ~, g vertical ones, and / a vertical one 
going above and below the line. A series of such squares 
and rectangles are lightly traced along the lines of the copy- 
book, and the dictation or translation exercise is thus given. 
The scheme traced will only accommodate the correct ver- 
sion. Afterwards the exercise is repeated without this aid, 
and can be compared by the pupil himself. A similar system 
is worked out for German characters, and even for translating 
shorthand into longhand. The author claims that the system, 
which he calls Graphometry, not only relieves the teacher of 
an intolerable burden, but makes the exercise much more 
attractive and useful to the pupil himself, without diminishing 
the amount definitely acquired. The last point appears open 
to criticism, but it is something to have a system at our dis- 
posal which means automatic supervision and continual gentle 
restraint without further trouble for the teacher. 
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I. THe Hor PLant. 
(i) BoTANICAL CHARACTERISTICS, 

The Hop belongs to the Natural Order, Urticacez, the 
Nettle tribe. In appearance it is a twining plant, i¢., it 
adheres to neighbouring plants, or other objects, for support by 
twisting round them in a spiral manner. This twining is from 
the left to the right in the case of the hop. 

Root (Fig. 1).—The root of the hop is perennial, living 
through many years, the part above ground dying down in the 
autumn and coming up again the next spring. 

Stem (Fig. 1).—The stem of the hop is long, weak, 
pliable, i.¢., easily trained, climbing, scabious. 

Leaves (Fig. 1).—The leaves of the hop are arranged in an 
opposite way on the stem. The petioles, or leaf-stalks, are 
long and often winding. The epipodium, lamina or leaf-blade, 
is from three to five lobed, and rough, the edge sharply serrated, 
#., with its notches arranged like the teeth of a saw. 

Flowers (Figs. 2, 3 and 4).—The flowers of the hop (Fig. 2) 
are numerous and of a greenish yellow colour. They are 
dicecious, #.¢., the male and female flowers are borne on 
plants. The inflorescence of the hop, i¢., the way in which 
the flowers sre arranged, is a shortened spike called a strogi/e. 
The male flowers (Fig. 3), consist of five scale-like leaves and 
five stamens. The female flowers are borne at the base of the 
membranous bracts or scales which make up the strobile. 
Each pair of flowers is %-" by a bract, which is ovate, 
acute, tubular at the base. he sepal is solitary, smaller than 
the bract, and enfolds the ovary. The ovary is roundish and 
compressed, there is no style, and the stigmas are two, long, 
awl-shaped and downy. 

Fruit (Fig. 6).—Achenes (superior, one-celled, one-seeded 
fruits that do not burst when ripe, and have a dry pericarp 
separable from the seed, although closely applied to it) sprinkled 
over with brownish-yellow lupulin glands, the whole being 
attached to a hairy undulated axis. 

(ii.) Uses. 

(1) Horticultural.—The young sprouts, or shoots, of the hop, 
although slightly bitter, are sometimes cooked and eaten like 
asparagus. In the north of France hop-leaves mixed with 
other substances have been used as fodder for cattle. The hop 
is an ornamental garden climber for temporary arbours and 
trellis-work in summer. 

(2) Economic.—The roots and stem furnish a very solid 
pulp for paper and cardboard. A coarse cloth of good quality 
can be made from the fibre of the hop. The chief economic 
use of hops is in brewing, and the quality of them depends 
largely on the amount of lupulin they contain (Fig. 5). 
Lupulin is a granular powder, bright yellow during the first 
year after the hops are eo golden yellow during the 
second year, and of a dark yellow or reddish tint during the 
third year. Under the microscope it will be seen to consist of 
minute, somewhat globular, or hood-shaped, reticulated, trans- 
lucent, shining glands. It burns readily, and has the agreeable 
aromatic taste and odour of hops. The product of the glands 
consists of a volatile oil, resins and wax. Besides, there is 
present lupulinic acid, C,,H,,O,, trimethylamine, and a 
volatile liquid alkaloid, lupuline. Tannic acid is found in 
the several kinds of hops, in quantities varying from two to 
three per cent., and is an important constituent, as it precipitates 
the albuminous matter of the barley, and serves to clear the 
liquor. 





(3) Medicinal.—The aroma of hops is considered a narcotic, 
and an old-fashioned remedy for sleeplessness is a hop pillow. 
Extract of hop, infusion of hop, and tincture of hop are mild 
aromatic tonics and stomachics, and are very extensively used 
in the form of bitter beer. Poultices are sometimes used in 
painful swellings or tumours. Medicinal tincture should be 
made from fresh, well-matured hops. In pharmaceutical use 
hops are pressed into quarter-pound, half-pound, and pound 
packages. 

(iii ) VARIETIES OF Hops, 

(1) English Hops. —Hops are grown in England—in Kent, 
Sussex, Hereford, Worcester, Hants, and Surrey. About two- 
thirds of the hop crop comes from Kent. Surrey hops are ot 
choice quality, celebrated for their bright colour and good aroma, 
and are grown extensively at Farnham for brewing pale and 
bitter beer. Worcester hops are much milder than Kentish 
hops, and with Hereford hops come next in importance. The 
district known as the North Clays, in Nottinghamshire, 
produces the rankest hops. As compared with foreign hops, 
English hops are strong and of a rough flavour with large bracts 
and cones. 

(2) German Hops.—They have delicate bracts on the cones of 
the colour of Sienna earth; the lupuline grains are small, 
transparent, and oily to the touch, adhering to the fingers, 
The best hops come from Bohemia and Bavaria. Those from 
Wurtenburg and Baden are of fair moderate strength and 
flavour, but are often badly cured and packed. Large quanti- 
ties of good hops are grown in Posen. 

(3) Austrian Hops.—The cultivation of hops is carried on in 
Bohemia, Lower Austria, Moravia, Hungary, Transylvania, 
Croatia and Slavonia. 

(4) Belgian Hops.—Belgian hops have large cones, with 
short dense bracts and dry lupulin. They are not so well 
picked and cured as English and German hops. 

(5) French Hops.—The hop is grown in the north of France, 
and the departments of la Somme and Pas-de-Calais. French 
brewers formerly made beer without hops, substituting for it 
coriander seed, wormwood, and the bark of boxwood. 

(6) America.—Vermont, New Hampshire, and Massa- 
chusetts are the principal New England hop-growing states. 
New York, Wisconsin, California, Michigan, Minnesota, Iowa, 
also grow large quantities of hops. They are considered in 
England to have rather a disagreeable flavour. 

anadian hops share the characteristics of the hops of the 
United States. 

Hops are grown to a certain extent in Brazil. 

(7) Australasia.—New Norfolk and the adjacent districts 
are the principal hop-growing portions of Tasmania. In 
Victoria the hop grows in the greatest perfection. In New 
Zealand hops are grown successfully in the province of Nelson 
and in the province of Otago. 

(8) Zndia.—In India hops are grown chiefly in the Cashmere 
Valley. 

(iv.) THE CULTIVATION OF Hops. 

(1) Aspect.—A south-eastern aspect well protected from 
autumn west winds is the best. 

(2) Soi/.—The best soil is a deep rich brown, an old piece 
ot turf trenched two spits deep, the top spit being kept upper- 
most, with the turf downwards. When the digging is finished, 
the surface should be harrowed and rolled down as fine and 
level as possible, ready for setting out. Well rotted dung 
should be added. 

(3) Planting.—About the middle of February is the best time 
for planting. The cuttings are prepared from old plants, and 
each should have two joints or vines. From the one springs 
the root, and from the other the vine. They should be made 
from the healthiest and strongest vines, each being cut to the 
length of five or six inches. Furrows are struck with the 
plough at equal distances of from six to eight feet, and when 
finished the process is repeated in the opposite direction. 
The hills are then made where the furrows cross each other, by 
digging out a spadeful of earth, and after mixing it with two 
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spitsful of rotten dung; replacing the whole so as to form a 
small hillock. In this three or four plants are set at the 
distance of five or six inches from each other. It is usual to 
plant one male to one hundred female sets. 

The operations of the first year are confined to twisting and 
removing the haulm. The former is done about Christmas 
time, the young vines being twisted into a knot so as to stop 
any further growth. The latter is cut even with the surface of 
the ground annually in March. 

Towards the end of September in the second and succeeding 
years the plants are polled. 

The poles are from 16 to 20 feet long; the shoots are from 
2 to 3 inches in length. 

About the end of November the vine is tied to the poles. 

(4) Gathering.—Hops are ready for pulling when they 
acquire a strong scent and the strobiles become firm and of a 
brown colour. The vines are then cut even with the ground, 
the poles lowered carefully, and the hops picked off. The ripe- 
ness of the hop can be ascertained by rubbing them between the 
fingers, and when an oily matter remains, lupulin, with a strong 
odour, they are fit for gathering. About 105 bushels go to 
each pocket (Fig. 6), and six bushels are picked for a shilling. 
After the hops are picked off, they are dried as soon as 
possible, for if left for five or six hours, they are apt to ferment 
and become unsaleable. 

(5) Dry:mg.—Hops are dried in kilns, called oasts, at a 
temperature of 119° or 120° Fahrenheit. ‘To give the hops 
a good colour they are subjected to fumigation with sulphurous 
acid, one Ib. to two lbs. of salphur being employed to one cwt. 
of hops. They are then packed into sacks, or pockets (Fig. 6), 
and subjected to great pressure so as to prevent access of air 
and their consequent deterioration. 

(6) Jnsect Fests. —The caterpillars of the Goat Moth, 
(Hepialus humuli), gnaw the roots of the hop plant till the 
shoots are weakened and the leaves drop in bright sunshine. 
Aphides (4phis Aumuli), the plant mite or red spider 
(Acarius telarius), and the wireworms also attack hops. 


(v.) SUBSTITUTES FOR Hops, 

The chief substitutes for hops are quassia wood, wild rose- 
mary, wormwood, water treloil, blessed thistle, lesser cen- 
taury, gentian, willow bark, extract of aloes, picric acid, 
~colocynth, the seeds of cocculus indicus, meadow saffron, the 
bark of Daphne Mezereum, the fruit of chillies, deadly night- 
shade leaves, henbane leaves, the seeds of Mux vomica, 
cascarilla bark, the plant Chiretta, the flowers of chamomile, 
and ground ivy. 


(vi.) HisToRY. 

The cultivation of hops for beer originated in Flanders in 
1524. Thence they were introduced into England in the reign 
of Henry VIII. In 1603 several statutes were made for the 
curing of hops. In 1710 a duty of 3d. per pound was imposed 
on al! hops imported into England, and in 1734 a duty of a 
1d. per pound was imposed on all grown in this country. 


M1. THe Liguorick PLANT. 
(i.) BorANICAL CHARACTERISTICS. 

The Liquorice Plant belongs to the Natural Order Papi/ion- 
acee, the Pea and Bean tribe. 

Root.—The root (Fig. 9) is perennial, lasting several years. 
It runs to a considerable distance underground. 

Stem.—The stem of the Liquorice Plant (Fig. 7) is erect 
and smooth, and from four to five feet high. 

Leaves.—The leaves (Fig. 7) are impari pinnate, the leaflets, 
which are generally 13 in number, being arranged along a 
central axis which is only winged at the extreme apex, thus 
appearing to bear a terminal leaflet. The leaflets are oval in 
shape and viscid underneath. 

Flowers. —The flowers (Fig. 7) are lilac or purplish blue in 
colour, and are borne in the axils of the leaves in racemes, 
i.e., the elongated flowerstalk or peduncle bears stalked 
flowers, which at the lower part of the peduncle are fully 
expanded, while those at the apex are still in the condition of 
buds. The flowers are papilionaceous, or butterfly shaped, 
i.e., they are composed of five petals, one of which is superior 
or posterior, and commonly larger than the others, and is 
termed the vexillum or standard, two inferior or anterior 
which are usually more or less united and form a somewhat 
boat-shaped cavity, called the keel or carina, and two lateral 
called the wings or alae. 

Fruit. —The fruit (Fig. 8) is a legame or pod, opening both 
by the ventral and dorsal sutures, 2.¢., it splits open along the 
mid rib and along the edge where the leaf is folded. It is 
smooth and contains from three to four seeds. 
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(ii.) Uses. 

The root (Fig. 9) and underground stem of the liquorice 
plant are used in commerce. When fresh they are of a 
yellowish-brown colour, very flexible, easily cut, with an 
earthy sickly odour, and a strong peculiar sweet taste. When 
dry (Fig. 10) the root is either peeled or unpeeled. It is 
darker than the fresh root ; when unpeeled, is furrowed longi- 
tudinally, and has a slightly acrid taste. 

The sweet taste of liquorice root is due to the presence of 
glycyrrhizic acid Cy,;HgsNOjg. 

The root also contains sugar, asparagin, and an amorphous 
bitter principle, C3;H;;NOj3. 

Spanish, or Solazzi, juice (Fig. 11) is a solid extract made by 
evaporating a decoction of liquorice root. It is generally 
made in cylindrical sticks, 6 to 7 inches long and 1 inch thick, 
stamped at one end with the maker’s name. 

Liquorice preparations act as emollients and demulcents, 
and are given in coughs and bronchial affections as well as for 
flavouring other medicines. Compound liquorice powder is a 
mild purgative containing senna, Liquorice is sometimes 
eaten as a sweetmeat. 


(iii.) VARIETIES OF LIQUORICE. ; 
(1) English, either fresh or in dried pieces 3 to 4 inches 
long. rsa 
(2) Spanish, in bundles several feet long, consisting of 
unpeeled roots and underground stems, a quarter of an inch to 
an inch in thickness, 

(3) Russian, in large bales, consisting of peeled or unpeeled 
pieces, 12 to 18 inches long and from a quarter to two inches 
in thickness. It has a slightly bitter taste. 


(iv.) ADULTERANTs. 

Solazzi juice is frequently adulterated, and sometimes cou- 
tains particles of metallic copper. Liquorice root is not 
subject to adulteration. 


i oe 


THE PRINCIPLES AND PRACTICE 
OF CLASS TEACHING. 


PRACTICE. 


Practice is one example of the process just referred to— 
that of building up a complete calculation of price from a 
more simple basis, usually the price at £1. It is really no 
more useful a rule than many other rules which have to be 
used in calculation of prices, and in practical work it is no 
more used than these others. But it has secured the distinc- 
tion of being treated as a separate ‘rule,’ with the result that 
it has been elaborated and extended to a degree very far 
beyond any possible practical utility. Most examination 
exercises set in this rule contain the caution, ‘ Find dy practice 
the price,’ etc. ; and in many cases the caution is necessary, 
for the examples are such as no business 1uan would ever think 
of solving by that rule—often, indeed, such as no business man 
ever has to solve at all. But being so set, they must be 
solved in the prescribed fashion instead of by the natural 
method of multiplication or otherwise. No doubt the exercise 
has some value as a kind of mental gymnastic, but it is a 
pity that some more suitable name than ‘ practice’ could not 
be found for the process. 

The rule is of no real service so far as mental work is con- 
cerned, unless when the odd shillings and pence form one, or 
at the most, two aliquot parts; and it is by mental calcula- 
tion that prices are most commonly computed in real life. In 
slate work the number of parts may in some cases be more 
than two, and yet the process be easier than multiplication, 
but only in some cases. 

Here, as formerly, mental exercises must come first, and 
they should be treated as under the preceding section, Calcula- 
tion of Prices. The problems should at first take up prices 
with £1 and an easy fraction, such as £1, 10s., £1, 5S., Or 
41, 15s. The pupil should first obtain the price at £1, and 
from that as a basis get the price at the 10s. or 5s., which he 
should reckon as half or one-fourth of the former. In the case of 
£1, 1§s., the plan should be to get the price at £2 and deduct 
one-fourth of the price at £1. From the beginning the pupil 
should be made familiar with the swd/raction as well as the 
addition of the subsidiary parts. After considerable fluency is 
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reached in dealing with such problems, and with those where 
£2 or some easy number takes the place of £1, the next step 
should be to show on the blackboard the best way of working 
out such examples. The table of aliquot parts of £1 and of 

, 18. should then be thoroughly learned, if this has noi already 
been done for the sake of mental calculation of prices. 

There is one modification of this rule not usually taught, 
which is extremely useful not only in mental but in slate calcu- 
lations—the practice of dealing not only with aliquot parts but 
with multiples of them. Thus 15s. is easiest dealt with in 
some problems as three times } or as ? of £1. The price of 
88 at 7s. 6d., again, is three times the price at 2s. 6d., which 
istof £1. At 2s. 6d., 88 will cost £11, so the answer £33 
is very easily got. For this purpose the table of aliquot parts 
should be ait find the value of all easy multiples of them, 
such as 3, 3, §, and the like. 

Some teachers use the plan of reducing the pounds in all 
complicated prices to shillings, then multiplying the number of 
articles by the shillings, and taking the pence only as aliquot 

arts of 1s. The answer must finally be reduced to pounds. 

his is practice, of course, in the technical sense of the 
term, though perhaps scarcely the method which the designer 
of the problem expected. But it is a very natural self-defence 

ainst the unreasonably complex working which m»ny prac- 
tice problems involve. As to correctness of result the plan 
works well enough. 


PROPORTION. 


The teaching of simple proportion or ‘ rule of three’ should 
be preceded by lessons on ratios, and by exercises in finding 
the missing term in any proportion. The meaning of the 
signs : and :: should be explained, and the latter sign should 
be shown to be equivalent to =. 

The practical exercises first given should be of a simple 
type, such as the calculation of the price of a certain number 
or quantity, when the price of another number or quantity is 
given. The principle here is easy to grasp—namely, that the 
prices must be in the same ratio as the quantities. The 
forms of such examples should be varied, and it should thus 
be shown that the usual arrangement—that of making the 
missing term the fourth proportional, and keeping the first 
and second of the same name—is merely a matter of con- 
venience. But this once explained, that arrangement should 
be adhered to. 


For example, the problem, ‘If 5 articles cost £20, how 
much will 6 of the same cost ?’ may be placed 5 : 6 :: £20 :? 
or 6:5 :: ?: £20, or 5: £20 :: 6:? and in each of these 
three forms again the first two terms may be interchanged 
with the second two. The general rule that the product of 
the extremes must be the same as the product of the 
means will always give the correct result. But the diffi- 
culty will sometimes arise as to what the result means when 
obtained, or what its denomination is ; and this is most easily 
determined by children when the conventional order of terms 
is adhered to. 


The meaning of inverse proportion, as distinct from direct, 
can be made clear by a rough statement such as this—that in 
the case of articles and their price the relation is, ‘the more 
of the one, the more of the other’; but in some other cases, 
such as the weight of articles and the number of them in a 
ton, ‘the more of the one, the less of the other.’ Simple 
exercises regarding concrete things will make the meaning 
clear enough. 

The unitary method is sometimes used instead of the rule 
of three to solve such problems. It is so called because in 
calculating the price of a certain number from the price of a 

iven number, we first find the price of ove, and then multiply 
the number whose price is required. It should be shown 
that this is really the same process put down in a different 
form: The unitary method is apt to afford more opportunity 
for error ; but it should certainly be taught, for as there is no 
‘rule’ to remember, and as the calculation is made by a 
common-sense use of the simple rules, it is more likely to be 
used in after-life by those who have such calculations to 
make. 

It frequently happens that, in proportion problems, one or 
more facts are mentioned, or numbers given, which have no 
bearing on the calculation. Pupiis should be taught to 


examine for themselves whether such numbers really affect 
the result, or whether the problem reads intelligibly when 
they are omitted. 

Again, in compound proportion especially, ratios are often, 
given fractionall y—for example, it may be stated that certain 
men work } of the time of others, or the like. It is not at 
first clear, perhaps, when the ratio should be 4 : 3 and when 
3:4. But the pupils should be taught to write it 3 : 3, which 
1s ¢ : 7, and this they can see to be the same as 4 : 3. 

mpound proportion should be shown to be merely a 
series of simple proportion problems. A fourth term is 
obtained by the use of one set of ratios, and made third term 
in a new proportion whose first and second terms are a 
different set of ratios. But the same result can be obtained 
by compounding the two or more sets of ratios—that is, 
using the — of the two first terms and the product of the 
two second terms as a new first and second term. 

To illustrate this point, take such an example as this: ‘If 

5 men earn £60 in 12 days, how much will 7 men earn in 

11 days?’ First, disregarding the time, and taking the ratio 

of the men only, we get 5:7 :: £60: £84. Next, taking 
the ratio of time, we get 12: 11 :: £84: £77. To do 
this in one operation we have to compound the two ratios. 

§:7and12:1t1. This we do by multiplication, 5 x 12:7 X 

11, or 60: 77, and by using that ratio we get the result. But 

the teacher must also show the most convenient mode, the 
conventional form of statement, and require this to be adhered 
to after he has clearly explained its meaning and shown its 
connection with the simple rule. The usual fractional form is 
of course the most convenient for the use of cancelling in 
compound proportion. 

—~oo 


Chlorophyll in Darkness.—Etard and Bonilbac find that Vostoc 
punctiforme, cultivated in perfect darkness in a suitable solution of 
glucose, affords a bright green growth, the colour of which is due 
to chlorophyll. The fresh colouring matter gives precisely the 
same absorption bands as fresh chlorophyll grown under normal 
conditions. Whether the chlorophy!l thus produced is physio-~ 
logically inert, or whether it retains the function of converting the 
sugar in the dark into other organic materials is still a problem. 

+ * 
> 

Beet-root Sugar in Russia.—The beet-root sugar industry in 
Russia originated in the year 1800. In its early years half-a-pound 
of sugar was extracted from 12 poods, 4 cwts. of roots. In 1830. 
this had risen to 6 lbs., in 1848 to 15 lbs., in 1863 to 22 lbs., in 
1872 to 29 Ibs., in 1882 to 35 Ibs., in 1892 to 42} lbs., and at the 
present time to 44} Ibs. In view of the decline of the sugar 
industry in the West Indies and the late war, these figures are not 
without interest. Great advances have been made in the machinery 
used in the trade, and the cultivation of the beet-root is now so. 
scientifically carried out as to be practically perfect. 

* * 
* 

A Pro d-Technical Institute for Belfast.—The Corpora- 
tion of Belfast is thinking of erecting a technical institute, and a 
deputation of councillors has visited England to get information. 
At present Belfast has a Working Man’s Institute, which has sent 
many students to the Science and Art Schools at South Kensington, 
and is well supplied with modern apparatus and appliances for 
practical and experimental demonstrations. The lecturer on 
Chemical Science, Mr. Robert Burklie, F.C S., who was assistant 
in the Queen’s College to the late Professor Andrews, will be 
Principal of the new Institute. 

** 

Hydrocyanic Acid and Plants.—In the Aeowe /ndependente an 

account is given of a wide series of experiments made by Herbert 
to determine what plants contain hydrocyanic acid. With regard 
to Rives, the young green buds of Aides rubrum gave a few willi- 
grammes per 100 grammes, but the fully-developed growing parts 
contained none. Under like conditions traces occurred in Azdes 
nigrum and Kibes aureum. No trace of prussic acid was found in 
any of the Aroide. Though many rosaceous plants contain the 
acid, it is not present in the cultivated plants of the genus Xosa. 
The embryo otf the seeds of the Japanese Medlar, Lryobothyra 
japonica, yields 0400 per cent. When in the young state, 
Aquilegia vulgaris contains it to some extent in the combined 
form, as a body analogous to amygdalin, and to a less degree in 
the free state in the flowers. In these it is almost all found in the 
ovaries. It would seem to result from these researches that the 
presence of hydrocyanic acid, or of bodies resembling amygdalin, is 
practically confined to those parts of the plant which contain 
chlorophyll. 
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THE PRACTICAL TEACHER. 


HOW TO TEACH MAGNETISM AND ELECTRICITY 
AS A ‘SPECIFIC SUBJECT.’ 


Bv B. ELDERKIN, Model School, Westminster Training College. 


FIRST YEAR’S COURSE. 
MAGNETISM—Lesson 7. 
MAGNETS AND SOFT IRON. 


_ Apparatus—Magnets, soft iron nails, small squares of thin sheet iron (these may be cut from an empty mustard tin with strong 
scissors }” square ; ¢i# is not magnetic, but these are only tinned over), filings, magnetic needles, and needles as required. 





Heads and Matter. Methods of Teaching. Diagrams as Illustrations. 
a a OR diamante Se Eke ee ee ee 
1. EXPERIMENTS WITH SOFT IRON | 























NAILS. 
(a) A small nail is attracted at I.—(a) Support bar magnet on a stand and 
either end of magnet. show experiment as in Fig. 1. 
(4) The nail has become a magnet. (6) Now allow the end of nail to touch 
the iron filings (Fig. 2). The nail must | 
have become magnetic. 
(c) The polarity of the lower end (c) Let pole of magnet be noted and | Fic. 1 
of the nail will always be opposite marked blue or red. Now bring end of 
to that of the end of magnet attract- nail suspended by N. pole near magnetic | 
«_ ing it, and similar to pole of magnet. needle. It will repel N. pole of needle | 
and attract its S. pole. (See Fig. 3). The | 
experiment should be repeated with the | 
other nail. 
(d@) The end of nail in contact (d) This can be inferred, (1) because | 
with magnet will be an opposite unlike poles only attract ; (2) it must be | 
pole to magnet. | opposite in polarity to the lower end. 
Truth to be learnt. 
(1) Magnetisation must precede | (1) The truth is obvious from these ex- 
attraction. periments, and will explain why a magnet | 
| only attracts certain bodies, viz., those 
| which are capable of being made into mag- 
nets. 








ewes . N 
(ce) The same effects, though in | (ce) Fig 4 will make clear how to show 
f} lesser degree, may be produced even | this experimentally. The nails being held 
| where the magnet and nail do not in magnetic field are magnetised as though N S 
touch. touching. Ss ; 
(/) A nail while under the in- | (f) Touch the point of each of the nails Repulsion 
fluence of a magnet will magnetise with the head or point of a second nail 
another nail. The polarity of each | (Fig. 5). : 
nail will be similar. The polarity may be shown with the FIG. 3. 


magnetic needle as before. 
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Heads and Matter. | 





' 2. EXPERIMENTS WITH SMALL 
| SQUARES OF THIN SOFT IRON. 


(2) A magnet according to its 
strength will support a number of 
these squares. 

(6) Such an arrangement is termed 
a magnetic chain. 
noted :— 

(1) That its length cannot be | 
indefinitely prolonyed. 


| 





— 





It may be | 


(2) The polarity is uniform. 


(3) Each square must have been 
magnetised by the action of the 
square next above it. 

(4) Each link in descending | 
scale must be weaker. 


Truth.—Pieces of soft iron or nails 
so magnetised are examples of mag- 
netic induction. 


3. DEMAGNETISATION OF SOFT 
IRON, 


All magnets made of soft iron 
lose their magnetisation when re- 
moved from the influence of the 
permanent magnet. 


4 CONTRASTS BETWEEN STEEI 
AND IRON, 


(1) Steel can be magnetised by 
rubbing. 
Soft iron cannot be so magnetised. 


(2) Soft iron can be magnetised 

by being simply put in contact with 

' amagnet. Steel is scarcely mag- 
netised at all in this way. 


Truths to be learnt. 

(1) Steel is the more difficult to 
magnetise. 

(2) It retains its magnetism per- 
manently. 

(3) Soft iron magnetises easily. 

(4) {[t cannot retain its magnetism 
away from a magnet. 

(5) The contrast is owing to the 
difference of density of iron and 
steel 


MAGNETISM—Lesson 7.—<ontinued. 
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Methods of Teaching. 


2. The experiment isa repetition of Fig. 5. 
The polarity may be questioned out and the 


diagram (Fig. 6) should be drawn as each | 


piece is added. 
(a) The experiment may be performed 
with magnets of different strength. 


(6) Tell to class and write definition on 
board. 


(t) This will be inferred and stated by 
class when no further square can be sup- 
ported. 

(2) The polarity of the lower end can 


always be tested with magnetic needles, as | 


in Fig. 3. 
(3) Inference and reasoning. 


(4) May be‘reasoned thus : Be square 
has to support weight of all the links below 


it The lowest will not carry the weight 


of ome more piece. 


1. Repeat experiment shown in Fig. 2. 
When the nail is removed the filings fall off. 
Should a few remain the iron is not perfectly 
soft. 

2. In experiment (Fig. 5), if the top nail 
be removed it will no Jonger suppoit the one 
below it. (Fig. 7) Each nail has lost its 
magneti: ation, 


3. The truth may be more strikingly | 


shown by trying to carry away the magnetic 
chain (Fig. 6). 


1. Take about 3 in. of knitting needle and 
a nail of same length. Allow iwo boys to 


rub one picce each, and then test result by | 


magnetic needle or iron filings (make sure 
the iron is soft before the experiment). 

2. Hold the length of steel near one pole 
of the magnet as in Fig. 8. Hold nail near 
the other pole ; bring iron filings to lower 
end of each, and note result. (Fig. 8.) 


1. This may be inferred from the effort ex- 
pended in the experiments above. 

2. This is seen from the magnets which 
are kept for years for experimental purposes. 

3 and 4. Truth by inference. 


* Like poles’ in each case. 


Diagrams as Illustrations. 
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Note.—In the September Number, Lesson VI., Figs. 10 and 11, the words ‘ South Poles’ and ‘ Unlike Poles’ should rea« 
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CLASS LESSONS IN DOMESTIC 
ECONOMY. 


BY ETHEL R. LUSH. 


(Organising Mistress to the Ipswich School Board, Head Mis- 
tress of the Ipswich Higher Grade Girls’ School, Author of 
* Chats with Children on Domestic Economy,’ etc.) 


STANDARD V. 
Lesson XIX. 
THE CHEMISTRY OF FOOD. 


OU have learnt in earlier lessons that foods are made up 

of substances varying in nature, which give to each food 

its particular character ; thus, a food containing albumen is 

‘ealled a proteid, a food containing fat as its principal sub- 
stance is a fatty food, and so on. 

If we enquire more deeply into the composition of food, we 
find that these substances may themselves be split up into 
elements, the chief of which are carbon, oxygen, hydrogen, 
and nitrogen. 

Let us try to gain some idea of the nature of these elements. 

Carbon is a solid with which you are more or less familiar. 
If you put a piece of wood into the fire and let it burn until all 
that remains is a brittle, black mass, which rubs off in a 
powder when touched, you have made for yourselves a piece 
of charcoa/, an almost pure form of carbon. 

Or remove the glass chimney from an oil lamp, and hold a 
plate over the flame. A thick soot, known as /ampdlack, will 
collect on the plate, and you will have in your possession a 
form of carbon produced by the combustion of fat‘or oil. 

A third experiment will prove to you that carbon is found in 
our food. Into a little tin plate or spoon put some sugar, and 
heat it over the flame of a spirit lamp. Almost immediately 
the sugar begins to bubble furiously, gives off vapours, and 
turns black. If you let this dark mass cool, it hardens, and is 
sufficiently like charcoal to induce you to believe that this, 
too, is carbon. If instead of sugar you burn bread, the fat of 
meat, or a piece of potato, you will find that any one of these 
turns black and hard in a similar manner. 

Carbon, as you see, is contained in very dissimilar sub- 
stances, but even after these experiments it is somewhat sur- 
prising to learn that the blacklead of your pencil, and the 
sparkling diamonds which we all admire, are also forms of 
this wonderful element. 

Oxygen differs from carbon in being a gas—invisible, 
colourless, and without smell. It is oxygen which forms the 
life-giving element of air—which enters our lungs and purifies 
our blood, and without which we should speedily die. Oxy- 
gen, too, is necessary to combustion. If you put an extin- 
guisher over the flame of a candle it immediately goes out, 
because the supply of oxygen is cut short; if you wish a 
feeble fire to burn more briskly, you open the door or window 
to supply more oxygen. 

Here is an experiment which will demonstrate the power of 
oxygen in this respect. 








Fic. 1.—Test tube containing red oxide of mercury. 


Into a test-tube of hard glass a little red oxide of mercury is 
put, and the test-tube heated over a spirit lamp. If you watch 
‘closely you will see that the red powder turns black, and little 
globules of mercury begin to collect on the inside of the test- 
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tube. Although you cannot see it, the tube. now contains 
oxygen. Let me prove it to you. 1 will strike a match, and 
when the end is quite red, blow out the flame, and wait till 
the match is almost, but not quite,dead. Now I thrust the 
expiring match into the test-tube, and what do you see? The 
feeble spark at the end bursts into a bright flame, proving 
beyond a doubt that the test-tube contains a gas which supports 
combustion better than air does. 





Fic. 2.—Apparatus for determining the amount of oxygen present in air. 


You have heard that oxygen is contained in air. The next 
experiment will show you what proportion it is of the whole. 
Take a small piece of phosphorus out of the water in which it 
has been kept, and after drying it between blotting-paper, put 
it on a piece of dry cork, and float it in adish of water. Cover 
the whole with a bell-jar or glass bottle from which the bottom 
has been removed, and, taking the cork out, touch the phos- 
phorus with a hot wire and cause it to burn. Having re- 
placed the cork, we may watch the water in the dish. As the 
phosphorus burns it gives off white fumes, and the water 
begins to rise slowly from the dish into the jar. Before it has 
reached any great height, the phosphorus ceases to burn, the 
jar cools down, and the water remains stationary. From 
marks on the side of the jar, we find that one-fifth of the 
space in the jar is now filled by water. It is not difficult to 
realise that the phosphorus in burning used up all the oxygen 
in the jar, and the water rose to fill the empty space. We 
learn, therefore, that oxygen forms about one-fifth of air by 
volume. 

Quite as common as any of the gases already mentioned is 
carbon di-oxide or CARBONIC ACID GAS. Like oxygen, it is 
found in the air, but only in very small quantity. As we shall 
have to speak about it repeatedly in the course of these les- 
sons, it is essential you should understand what it is. 





Fic. 3.—Charcoal burning in oxygen. 


Here is.’a jar filled with oxygen. Take out the cork—the 
oxygen will not readily escape, because it is heavier than air 
—and twist round it a piece of copper wire, leaving a long end 
to dip into the jar. Fasten a piece of charcoal to this long 
end, set it alight, and lower it into the jar, allowing the cork to 
rest lightly on the mouth so as not to close the opening 
entirely. How brightly the charcoal burns as long as there 
is oxygen in the jar! When the charcoal ceases to burn, we 
may remove it, and try to find out what is contained in the 


jar in place of the oxygen it originally held. 
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Take a glass of clear lime-water and breathe into it; 
the liquid immediately assumes a milky appearance because 
carbonic acid gas from the lungs has passed into it. Now 
= clear lime-water into the jar with which we have just 

in experimenting—it turns milky in just the same way. 
This shows that when carbon and oxygen are burnt together, 
carbonic acid gas is produced. 

Hydrogen, like oxygen, is a gas without odour or colour. 
A simple experiment will show you how it can be made. Into 
a wide-mouthed bottle fit an air-tight cork which has been 
soaked beforehand in paraffin-wax. Bore two holes in the 
cork and push a short glass tube through one hole and a 
thistle-headed funnel through the other. Make sure that the 
apparatus is air-tight by pressing the palm of the hand over 
the funnel and sucking the air from the delivery-tube ; when 
the tongue sticks firmly to the tube, the jar is air-tight and 
ready for use, Take out the cork, put into the bottle about 
an ounce of zinc cuttings and replace the cork. Make a dilute 
solution of sulphuric acid, putting one part acid to eight of 
water, and pour about two ounces of this through the funnel 
into the jar. Hydrogen gas at once begins to come off through 
the delivery-tube and may be collected in an inverted test-tube. 
Why inverted, you ask? Because hydrogen is lighter than 
air and would otherwise escape. 

Still keeping the 'test-tube inverted, hold it over a lighted 
taper—a flash, a report, and the hydrogen burns quietly for a 
few seconds. 

The lightness of hydrogen may be demonstrated very 
prettily by connecting the stem of a tobacco-pipe with the 
delivery-tube by means of india-rubber tubing ; then dip the 
bowl into a soap-solution and a beautiful bubble filled with 
hydrogen will form and float lightly away into the air. 
Hydrogen is sometimes used to fill large balloons. 

Notice, ‘now, another point. When we applied a light to 
the hydrogen in the test-tub: it burst into flame and burnt 
steadily, whilst the inside of the tube became covered with 
drops of moisture. We learn from this that hydrogen will 
burn when in contact with oxygen and that water is thereby 
produced. 

But hydrogen will not support combustion. To prove this 
put a lighted taper well into a jar of hydrogen. The gas burns 





Fic. 4.—Showing the effects of thrusting a lighted taper into a 
jar of hydrogen. 


at the mouth of the jar where it is in contact with the air, but 
the taper within the jar is extinguished. 

We have seen that though hydrogen will not support com- 
bustion it is readily combustible ; you will not be surprised, 
therefore, to hear that hydrogen is found largely in heat- 
giving foods. In fats it is contained in great proportion, the 


p@ Her Majesty’s Inspectors, Principals of Training 
Colleges, and Thousands of Teachers are 
loud in their praises of the ‘Practical 

Teacher’s’ Art Monthly.’ 


general formula for fat being given as C,,H,,0. Similarly 
starches and sugars contain much hydrogen ; the formula for 
starch being Cs;H,»O;, and that for grape-sugar, CgH):0,. 
Here is an experiment which demonstrates clearly the com- 
position of fat. Take a short, lighted candle and cover it with 
a bell-jar. As the candle burns drops of water are deposited 
on the inside of the jar. Presently the candle flickers and 
goes out, because the oxygen in the jar is used up. Let us 
now examine the contents of the jar. Raising it quickly slip. 
a glass plate between the candle and the jar so as to keep in 
the contents. Invert the bell-jar, slip the plate a little to one 
side and pour in a small amount of clear lime-water. On 
shaking the jar we find that the lime-water turns milky, 

roving, as you will remember, that carbonic acid is present. 

Nithin the jar, therefore, are water and carbonic acid gas, 
the former proving that hydrogen has united with oxygen, and 
the latter, that carbon has united with oxygen. If, instead of 
a tallow-candle you were to burn any fat or oil in the same 
way, similar effects would be brought about. 

Nitrogen, which forms so important a part in our daily 
food, is a colourless odourless gas. Turn again to the¢ 
apparatus used to show that oxygen forms one-fifth of air, 
It is still standing as we left it with water occupying one-fifth 
of its space. You will remember that originally the jar was. 
filled with air, let us see whether air still occupies the 
remaining four-fifths. Filling the dish in which it stands. 
with water to the level of that in the bottle, remove the cork 
and lower a lighted taper into the jar; it goes out immediately. 
This shows us that instead of air there is a gas which will not 
support combustion. This is nitrogen, which, as you will. 
have gathered, forms four-fifths of the atmosphere. 


NEW PROBLEMS IN ARITHMETIC. 


BY T. B. ELLERY, F.R.G.S. 


1895-6 President of the National Union of Teachers. 


T the Editor’s request, and at the suggestion of many 
‘Constant Readers,’ I beg to submit yet another series of 
Problems, in the hope that the exercises may meet with as warm a 
welcome as the others received, both from teachers at home and 
from our brethren in the colonies. 

As before, those in section B are somewhat more difficult than 
those in section A. Those in section C are for the most advanced 
pupils, and for blackboard lessons. 

Throughout, the Series is intended to assist the teacher in his 
work at the blackboard, and to make children think for them- 
selves. 

It is certain that scholars, after a careful course of lessons based 
upon these exercises, and others similar to them, will be able to 
attack with at least some degree of success reasonable sums set in 
problem forn. 


Fourth Series. 
STANDARD II. 
A. 


1. Take the seventh part of 175 from the ninth part of 261. 

2. Multiply the difference between 531 and 378 by the product 
of 9 and 17. 

3. What is the twelfth part of the product of 264 and 27? 

4. Take 712 — 8 from 13 X II. 

5. Multiply the difference between a thousand and 458 by the 
sum of 186 and 204. 

6. Take 808 from a thousand and add the result to 2, 304 + 12. 

7. What must you add to the eighth part of 3,496 to make 
the eleventh part of 4,818? 

8. There were 500 marbles in a bag. Of these 150 were given 
to one boy, 90 to another, and 75 to another. How many were 
left ? 
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g. I gave 64 nuts to a number of boys aod 8 more than that 
number to a number of girls. How many did I give away ? 

10. Twelve boys spent three pennies each and sixteen girls spent 
four pennies each. How many pennies did they spend in all ? 

11. I buy two baskets of peaches, each basket containing 36. 
Two in each basket were thrown away. How many were left? 

12. How many half dozens are there in the difference between 
366 and twelve hundred ? 


B. 


13. A man gave 96 nuts to each of 7 boys and 45 to each of 16 
boys. How many did he give away in all? 

14. How many dozen apples are there in two heaps, in one of 
which there are 330 apples and in the other 450? 

15. A farmer brought 68 sheep at two sovereigns each, and 75 
pigs at three sovereigns each. How many sovereigns did he spend 
in all? 

16. There were 16 quarts of milk in one can, 12 quarts in another, 
and 10 quarts in another. If each quart of milk cost 5 pence, find 
the total cost in pence. 

17. A man earns 6 shillings a day for 36 days and spends in that 
time 148 shillings. How many shillings does he save ? 

18. How many apples must I have in order to sell 4 dozen to 
each of 25 men, and have 150 left ? 

19. Take 3s. 4d. from 6s, and give your answer in pence. 

20. 88 boys and 96 girls attend a certain school. One morning 
9 boys and 12 girls were absent. How many children were 
present ? 

21. 6 dozen apples were divided equally among 5 boys and 
4 girls. How many did each receive ? 

22. How many pence are there in the sum of 2s. 8d., 3s. 6d., 
and 5s. 9d. ? 

23. There are 324 apples in one sack and 156 in another. I 
place the apples in rows, twelve in a row. How many rows are 
there ? 

24. There are 240 pennies in a pound, A man gave seven pounds 
to his son and five pounds to his daughter. How many pennies 
did he give away ? 

25. A boy bought 42 books for 5s. and sold them at two pence 
each. How many pennies did he gain? (12 pennies make one 
shilling. ) x 

26. A woman earned 80 pence on each of three days. On the first 
day she spent 54 pence, on the second 38, and on the third 46. 
How many pence did she save in the 3 days ? 


Cc. 


27. A farmer sold 16 sheep to each of 7 men, 23 to another 
man, and had 85 left. How many had he at first ? 

28. A man had 260 pears. He kept 184, and divided the rest 
equally among 4 men. How many did each receive ? 

29. A farmer bought 18 pigs on each of 6 days. Five of these 
died, and he sold 14 more. How many had he then ? 

30. I had 1,456 apples. I placed them in 7 equal lots, and 
divided one of the lots equally among 8 men. How many did 
each receive ? 

31. A baker had 420 loaves. He sold one half at two pence 
each, and the rest at threepence each. How many pennies did he 
receive ? 

32. How often is the difference between 21 and 12 contained in 
the product of 18 and 10? 

33. Each of 6 men had 50 shillings. They spent in all 17 shil- 
lings on one day, and 26 on the next. How many shillings had 
they altogether ? 

34. A man had 280 oranges. He kept 16 for himself, sold 180, 
and divided the rest equally among 7 men. How many did each 
receive ? 

35. I gave 18 pears to each of 6 boys, and 14 to each of 8 girls, 
and had 6 dozen left. How many had I at first? 

36. There were 150 girls in a school. To each of 80 of them 
6 pennies were given, and to each of the rest 3 pennies. How 
many pennies were given away in all? 

37. Aman had 56 sheep, and he bought 48 more. Of these 
2 died, and he afterwards sold 26 more. How many had he 
then ? 

38. There are 160 oranges in one box, 200 in another, and 120 
in another. I take 48 from each box. How many are left 


altogether ? 
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39. A gentleman divided 238 nuts equally among 7 boys, ‘and 
171 nuts equally among 9g girls. How many did a boy have more 
than 2 girl ? , 

40. A woman had 360 plums. She divided one half of them 
equally among 9 women, and the rest equally among 12 children. 
How many did a woman have more than a child ? 

41. There are 280 children in a school ; 75 receive 3 buns each, 
98 receive 2 buns each, and the rest one bun each. How many 
buns were given away in all ? 

42. There are 45 houses on each side of a street. In each house 
there are 6 windows, and in each window eight paves of glass. 
How many panes of glass are there in the street ? 


ANSWERS. 
I. 4. 15. 361 sovereigns. 29. 89 pigs. 
2. 23, 409. 16. I90 pence. 30. 26 apples. 
3- 594. 17. 68 shillings. 31. 1,050 pennies. 
4 54. 18. 1,350 apples. 32. 20 times. 
5- 211,380. Ig. 32 pence. 33- 257 shillings. 
6. 384. 20. 163 children. 34. 12 oranges. 
2% 21. 8 apples. 35- 292 pears. 
8. 185 marbles. 22. 143 pence. 36. 690 pennies. 
9. 136 nuts 23. 40 rows. 37- 76 sheep. 
10. 100 pennies. 24. 2,880 pennies. ~ 38. 336 oranges. 
11. 68 peaches. 25. 24 pennies. 39. 15 nuts more. 
12. 139 half dozens. 26. 102 pence. 40. 5 plums more. 
13. 1,392 nuts. 27. 220 sheep. 41. 528 buns. 
14. 65 dozen. 28. 19 pears. 42. 4,320 panes. 
—_—wHo 


NEEDLEWORK FOR PRACTICAL 
TEACHERS. 


By the Author of ‘ Blackie’s Manual of Needlework.’ 


WHILE THESE NOTES ARE WRITTEN SPECIALLY TO MEET THE 
REQUIREMENTS OF CERTIFICATE CANDIDATES, THEY WILL 
BE FOUND USEFUL BY ALL TEACHERS WHO HAVE TO 
PREPARE FOR EXAMINATION IN THIS SUBJECT. 





FLANNEL PATCHING. 


(a) Material.—Always choose flannel with clearly-defined even 
threads for specimens. When patching garments, old flannel should 
be used, only it must be strong and unworn. 


(6) Shape of Patch.—The shape will vary. Square, oblong, 
and triangular patches are asked for in examinations, The square 
is the most practical and the one generally used. 


(c) Hole in Garment.—In garments the hole will be found 
ready made. In specimens the hole must be cut, and t his should 
be done before anything else is attempted. It is simply absurd 
and «nfractical to place a patch without having cut a ho le, and if 
a student neglect this and cut out her patch instead of her garment 
when she has no time to remedy her mistake she has only herself 
to blame. 


(@) Placing of Patch.—Be sure to place the patch so that it will 
extend for one or two inches beyond the hole. The centres of the 
patch and hole should lie above each other. Always pin and baste 
the se/vedge side first. The woolly side is the righé side of flannel, 
and (a) the right sides of the patch and the garment must agree ;. 
(4) the selvedges and the fall of the nap must run in both patch 
and garment 77 the same direction. 


(ce) Herringboning of Patch.—The inner or outer square of 
the patch may be herringboned first. 

When patching a heavy garment the outer — is perhaps 
better to be done first, but a small specimen is liable to be puckered 
when the outer square is worked before the innerone. The four 
threads covered by the herringboning on the outer square must be 
those of the patch ; the four in the inner square must de ¢aken off 
the garment. : 

Be sure that the stitches are taken through doth folds of the 
material, and that the lower part of each stitch comes immediately 
under the raw edges of the patch. No folds are laid on the 
flannel, as they would be /o00 clumsy, and the herringbone stitches 
sufficiently protect the raw edges. 
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(/) Width of Fells. —From } to } inch is the usual width of the 

ls. This allows 4 threads in depth for the herringboning of the 
outer square and four for that of the inner one. While there must 
be at /east four threads between the two rows of herringboning, 
eight are generally preferred. 


(g) Herringboning of Corners of Patches-—As this seems to be 
the chief difficulty with students, I have prepared some ~~ to 
show how these ought to be done. See Figs. 1, 2, 3, 4, for inner 
square ; and 1 (a), 2 (4) and 3 (c) for outer one. 


INNER SQUARE, 

















OUTER SQUARE. 
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THE INSPECTOR’S NOTE-BOOK. 


BY AN INSPECTOR OF SCHOOLS, 





ment in the commercial education. If some of 
primary school. the trade enthusiasts can have their 
way we shall be warping our education by the introduction of 
shorthand, typewriting, and the like monotonous subjects. 
We have a tremendous amount of leeway to make up before 
we can squeeze into the already overcrowded curriculum such 
subjects, which are purely technical. The foundation now laid 
in primary schools is quite shallow enough, and it must be 
remembered that the primary school has nothing but founda- 
tion-stone laying to do. 


The shopkeeping ele- Much is being done just now to boom 


. * « * * x 


A matter of purely | It has been objected that woodwork 
secondary education. { courses ancl en amateur joiners. 
Surely shorthand and typewriting would overcrowd the office- 
boy market. There is no reason why colleges for giving 
purely commercial training should not be instituted. But that 
Is a secondary education problem. 


* 7 * * * * 


The half-time ' The half-time problem sinks into insig- 
problem eclipsed.} nificance by the side of the astounding 
returns coming to hand respecting the employment of scheol 
children out of school hours. A new crusade will have to be 
got under way. A head master of a large board school in the 
Midlands says— 


‘I was simply astounded when I came to fill up the form. 
I knew many of the children worked out of school hours as 
errand boys, etc., but had looked on this as a harmless means 
of providing the youngster with a little welcome pocket money. 
I was very speedily disillusioned. Here is the diary of a boy of 
I2 years :—‘'5.45 a.m. to 6.15. am., takes ‘pop’ to ifon- 
works. 6.15 to 8 cleans house and prepares breakfasts. 8 to 
9 works at grocer’s shop. 9 to 12 attends school. 12 to I 
takes ‘pop’ to works and gets his own dinner. 1 to 2 works 
at grocer’s shop. 2 to 4.30 attends school. 4.30 to 5.30 gets 
tea and puts house in order. 5.30 to 8.15 works at grocer’s 
snop. Saturdays, 8 a.m. to 7.15 p.m. works at grocer’s shop.”’’ 


Commenting onthischild slavery, the organ of the N.S.P.C.C. 
says — 

‘We have cases before us where one child under 11 years 

works 57 hours a week, and many from eight years who are 


working 30, 40 and 50 hours a week, besides attending their 
duties at school.’ 


How can such children be expected to develop intel- 
lectually ? 


. * 7 * * x 


Environment an im- } The conscientious worker has a chance 

portant factor. j{ now to obtain due credit for what he 
does. We are finding out less perhaps now about the indi- 
vidual attainments, but we know more about the difficulties 
under which the work is being carried on in many schools, 
This knowledge of the environment, so great a factor in the 
sum total of work achieved, helps us to assess each school at 
its proper value. We see how much more one man does than 
another man, both perhaps with similar surroundings ; how 
some contend victoriously with disadvantages before which 
others go under. 


* * * * * * 


What the babies? So much has been said about those as- 

should know. $ tounding three-year-old prodigies, in 
mental arithmetic too. What is really expected of these 
infants-in-arms ? Well not much, surely. Ought they not to 
form a department, so to speak, by themselves? Fit them up 
in a commodious room, provided with heaps of toys—don’t 
forget the rocking-horse—and don’t forget a cot or two. If 
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they come to school in the afternoons, when the heat wave 
lords it, remember it will be to dream and not to learn letters 
and handle ball-frames. Give them plenty of play and what 
little they do in the way of learning let it be by action on their 
parts. Try to make the school-room the happiest place in 
their little lives. Think of the unhappy homes which many 
come from, and don’t expect too much. If during the first 
year they get accustomed to the school surroundings sufficient 
will have been accomplished. 


* * * * * * 


What to teach and )In my talks with teachers I find that 
what to leave often the chief difficulty in a subject is 
alone. to know what to teach and what to 
discard. Take geography, forexample. Most teachers go too 
much into detail. They slice Europe into portions and attack 
each country in semi-Baedeker style. There is no reasoning, 
no generalising, but plenty of facts. There should be a con- 
nection between the lessons on one country and those on 
another, and such things as climate should be taken for the 
continent as a whole and not piecemeal. Should they know 
the names and positions of twenty towns in Germany? No, 
why? Some towns, like Hamburg, Berlin, and Dresden, 
they should of course know about, but as a rule do not take 
any places the names of which they are never likely to meet 
with after leaving school. If a town is noted for a production 
which they meet with connect the two in teaching. 


x . . * * * 


have they upon the one I should like to have the 
discipline ? opinions of a few of my readers 
upon. The old saying, attributed to the Iron Duke, that 
Waterloo was won on the playing-fields of Eton is not accepted 
as gospel by every primary schoolmaster. There are some 
who are prepared to state that far from having a good effect 
upon the morals of a school it does happen that in some cases 
a demoralising tendency may ensue. This would apply, I 
should imagine, to schools which compete for shields, cups, 
and like emblems of victory offered by leagues. I have much 
more to say on this topic, and am anxious to have a few 
typical opinions. Will any reader who writes to me kindly 
say whether I may give a résume of the opinions? I[ will 
undertake not to mention names. 


School sports—what effect The question of school sports is 





ANSWERS TO CORRESPONDENTS. 

7. W.¥.—Certificated teachers coming up for re-examination 
under Art. 62 are not required to obtain a fresh report in teaching, 
reading and recitation. You will not lose the marks. Proceed 
with physiography in preference to starting a fresh subject. 


¥.H.—No. You must take the advanced of the same subject 
or the elementary in one of the following :—Physiology, Magnetism 
and Electricity, Chemistry, Botany, Hygiene. 


£.L.—2nd class Physiography not more than 30 marks. 2nd 
Freehand not more than 25 marks. Your certificate in Freehand 
obtained May 1896 will not count. 


A.G.C.—You can be re-examined in model with the consent of 
the Science and Art Department. Yes, it would cancel your first. 


Clarion.—I am uncertain whether you can sit to raise your 
Part 2 result. Ask your manager to write to the Department and 
inquire. 

7. M., junr.—Ask your manager to write and ask the inspector 
when you can read and recite. 

W.P.S.—English cannot be taught by means of object lessons. 
Take Elementary Science in the three lowest standards taught by 
means of object lessons, and English in the upper standards, form- 
ing together your first-class subject. 

Greenock.—No ; the certificates you hold do not entitle you to 
the‘ D.’ You need, however, only to take Model Drawing (Sub- 
ject 3a). Your blackboard is of no use, as it was obtained since 
January 1893. 

W. P.—You must take Mathematics. 


E.P.S.—Blackboard Drawing. You may take the Second Year 
Examination when you like. 
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NEW DICTATION TESTS. 


No. 351. 

THE lives of famous men are always worthy of a careful study, 
and many practical lessons may be gleaned thereby. Their methods 
of study, their energy, perseverance, and devotion to duty, their 
peculiar habits, whims, and fancies, as well as their strong and 
weak points, will to a thoughtful reader prove interesting and in- 
structive. When men by their works have become ‘great,’ it 
signifies very little that their childhood may have been spent amid 
poverty and their youth amid much toil, hardship, and privation, 





No. 352, 

CHILDREN may be spoiled in numerous ways—by never con- 
tradicting or correcting them, by always indulging or giving way to 
them, by excessive praise, by injudicious comparisons, and last, but 
not least, by setting them a bad example. An only child, whether 
son or daughter, is always in danger of being spoiled, and the mis- 
chief is soon done. Many men and women who turn out thoroughly 
selfish were meant by nature to be generous, warm-hearted, and 
self-denying. 

No. 353- 

THE employment ot convicts in hard farm labour in the open 
air is good for them, inasmuch as they, as a rule, do not come from 
a class that likes hard labour at all ; and it may be safely said that 
three convicts scarcely do the work of one good farm labourer. 
They can be made to work, but they cannot be made to work hard 
or well. Besides the farm labour, the labour in the quarry, the 
stone-cutting, and the building, there are carried on within prison 
walls shoemaking, tailoring, bookbinding, blacksmiths’ and car- 
penters’ work, baking, and cooking. 


No. 354. 

RICHES are never out of style ; poverty is neverin. One man’s 
charity for another’s faults is sometimes a cloak for hisown. All 
men have peculiarities, but they are worse in some men than in 
others. As man gets older he knows more, but he does not get any 
more attractive in learning it. In finding one man who can be 
depended upon you will become acquainted with a thousand that 
cannot be. Some men pay their debts only with the intention of 
deceiving their creditors into trusting them for larger ones. 


No. 355. 

Tue habit of doing or enduring something for generations yet 
unborn is of itself a purifying and broadening one, It takes us out 
of our little round of petty interests, and makes us feel that we are 
essentially a part of God’s great universe, connected with the past by 
memory and gratitude, and with the future by hope and effort. To 
cultivate and nourish this motive as a mainspring of action will 
make life better worth living now, while bequeathing rich benefits 
to other lives which are yet to come. 


No. 356. 

What in the world is there so desolate as to stand in the streets 
of a city and listen to the footsteps falling, falling, multitudinous as 
the rain, and watch the white line of faces as they hurry past, you 
know not whither? They come, they go, their eyes meet yours 
with a cold stare for a moment, their pictures are written on your 
mind, and then they are gone for ever. You will never see them 
again—they will never see you again. They come up out of the 
blackness, and presently they once more vanish into the blackness, 
taking their secrets with them. 


No. 357- 

THOUSANDs go down and disappear for want of the power ot 
physical endurance ; quite as many thousands fail for lack of 
steadily improving brain capacity; but perhaps most of all are 
smitten, crushed, and routed because of their poverty of clear 
and steadfast moral purpose. The real strength of man is his 
health, mental and physical, and without this, no start, however 
good, no advantages of the way, however great, no stroke of luck, 
however wonderful, can save him from defeat. Like all other 
creatures, his means of defence must be equal to every possible 
occasion, or final victory can never crown his brow. 

No. 358. 
LIvE for thyself let each successive morn 
Rouse thee to plans of self-indulgent ease ; 
And every hour some new caprice be born, 
Till all be thrown aside that does not please : 
So shalt thou learn how shallow is the fount 
Whose glittering waves all wholesome thirst destroy, 
And, heart-sick, even in youth, begin to count 
Springs without hope, and summers blank of joy ! 
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THE L.L.A. OF ST. ANDREWS. 
B.—THE DEPARTMENT OF PHILOSOPHY. 
LOGIC AND METAPHYSICS. 


BY THOS. CARTWRIGHT, B.A., B.SC. (LOND.) 
Author of ‘ Mental Science and Logie for Teachers.’ 





BooKs TO BE STUDIED. 

(1) Jevons’ ‘ Elementary Lessons in Logic,’ with Cartwright’s 
* Mental Science and Logic for Teachers.’ 

(2) Mill’s * Logic,’ Books L., II. with chaps. 1-8, and 21 of Book 
II1., and Douglas’s se Stuart Mill.’ 

(3) Ryland’s ‘ Psyc ology,’ 7th edition. 

(4) Fraser’s ‘ Selections from Berkeley.’ 

(5) Fer reference only, Minto’s ‘Logic, Inductive and Deduc- 
tive.’ 


Jevons’ ‘Elementary Lessons in Logic,’ Lessons X.-XY. 


Congratulations.—My first word this month must be one of 
hearty co ulation to the many ‘ PRACTICAL TEACHER candidates 
who have informed me of their success in Honours Education at the 
June examination. The number of successful students is so great 
as to make it impossible to write to each one separately, hence I 
trust this word of congratulation—none the less sincere because 
general—will be accepted in lieu of a personal note. So far no 
news of a single failure has been received, and I am more than 
hopeful that every Practical Teacher candidate has succeeded in 
satisfying the examiners. 

The Syllabus.—The new Syllabus was not issued when last 
month’s matter was typed. In one particular our announcement of 
books to be studied must, by the light of the new Syllabus, be modi- 
fied. In place of Descartes’ ‘ Discourse on Method,’ the University 
has substituted Rylands’ ‘ Psychology’ (7th edition), which book 
we shall, in the fulness of time, study. The change is distinctly one 
for the better, as the Psychology will not only be less difficult, but 
also much more profitable reading than the Discourse on Method 
for our students. We now pass on to a continuation ofour study of 
Jevons. 

Lesson X.—This chapter is a very important one, since it begins 
the proper study of inference, and, as Mill says, ‘ Logic is the 
science of inference.’ By inference is meant the process of drawing 
conclusions from premises. Every judgment is capable of very 
various statements, and to pass from one statement to another virtu- 
ally contained in it is the simplest form of inference. Thus we 
pass from ‘all planets are dark’ to ‘some dark bodies are planets,’ 
the mind being capable, without assistance, of passing from one 
statement to the other, and also of recognising that the truth of the 
second is as certain as that of the first. Mill refuses to admit that 
this statement of a truth in another form is inference at all, but we 
shali be following custom when we recognise this elementary pro- 
cess asasimple form of inference. Inference, according to Mill, 
implies the discovery of something new, and therefore the state- 
ment of something more in the conclusion than was contained in 
the premises. That is to say, he identifies inference with induction. 
Thus when we say—to quote his example—‘ This, that and the 
other magnet attract iron,’ and proceed to infer and state that ‘ All 
magnets attract iron,’ we have made a true inference according to 
Mill, because the conclusion is a wider statement than that con- 
tained in the premises. This latter kind of inference will be dealt 
with under ‘Induction.’ The simpler form of drawing conclusions 
from premises is that with which we are concerned in Lesson X., 
with which should be read Chap. XIV., M. S. and L. 

Note well the latter part of § 132 M. S. and L., where imme- 
diate inference and the two forms of mediate inference are dealt 
with. Jevons’s order of treatment is not the simplest. First in order 
of simplicity comes the Square of Opposition, which deals with 
various simple forms of immediate ioference, Then come the 
several kinds in which there is no interference with Subject and 


Predicate, except with respect to quality, under which is included 
Obversion or Immediate Inference by Privative Conception, as it is 
more clumsily called. Here we pass rom an affirmative or nega- 
tive proposition to the implied negative or affirmative. Study well 
the examples given in § 134, M. S. and L. 

We next study Conversion, with which Jevons’s begins, noting 
that in this form of Immediate Inference Subject and Predicate 
must be transposed. Note also the two rules of conversion which 
must be strictly obeyed. With A, E, andI, propositions conversion 
is straightforward, if we bear in mind that A has an undistributed 
predicate. With O propositions, however, Conversion must be pre- 
ceded by Obversion, this process being called Contraposition. 
The tabular examples of these processes given at the end of § 136 
M. S. and L. should be carefully studied, and the summary of Im- 
mediate Inferences in § 140 should be first of all thoroughly under- 
stood, and then just as thoroughly learnt by heart. ‘The L.L.A. 
candidate is recommended to read Minto’s ‘ Logic.’ There is good 
reason for this recommendation, for Minto gives force to a kind of 
Immediate Inference, that is—as he himself admits—extra logical. 
Now in the examination papers exercises in classing propositions, 
that cannot be tackled without a knowledge of this extra logical 
doctrine, are regularly given. Turning to page 37 of Minto we read 
as follows :—‘ Jn common speech to deny a quality of anything is 
by implication to attribute to it some other quality of the same 
kind. Let any man tell me that “the streets are not paved with 
wood.” I at once conclude that they are paved with some other 
material. It is the legitimate effect of this negative proposition to 
convey this impression to my mind. If poveestinn on this I go on 
to ask, ‘* Then they are paved with granite or asphalt, or this or 
that?” and he turns round and says, ‘I did not say they were 
paved at all,” I should be justified in accusing him of a quibble.’ 
The student must carefully read this, She should then turn to 
p. 148 and read what is said about A‘quipollence, especially noting 
that ‘ Not all are’ = ‘Some are not,’ that ‘ Not none is’ = ‘ Some 
are’ and soto the end of the chapter, noting Bains’ Waterial Obver- 
sion, where the immediate inference can only be made by those who 
understand the subject matter, and not from the form of the state- 
ment. This is further dealt with in Chap. IV., under the heading 
of the ‘Counter-implication of Propositions,’ which must be carefully 
considered. From the common-sense standpoint the reviewer was 
right who said that to censure small points meant that there were 
no important points to find fault with. From the strictly logical 
standpoint this inference was untenable. Still, it is this kind 
of inference that is wanted for the L.L.A. examination, and 
Minto’s Law of Homogeneous Counter-relativity must be well 
grasped. 

Note what is said as to the inference from ‘ This book is a 
quarto,’ and ‘Wheat is dear,’ and observe that this material 
obversion is not always as easy as it looks. The student will know 
how to deal with such questions as the following, which was set in 
June last :— 


State the following propositions in logical form, say whether 
they are A, E, I, or O, and give the converse and the contra- 
dictory of each— 

(a) All is not lost. 

(4) Heather is sometimes white. 

(c) You cannot get in without paying. 
(¢@) There are no friends like old friends, 


The first proposition may,be taken to mean Something is saved, the 
second means Some heather is white, the third No non-payers can 
enter, and the last Old friends are dest. This rendering is not 
logical, but it is common sense. It depends, moreover upon a 
knowledge of the subject referred to in the propositions rather than 
upon the form in which the propositions are stated. The student will 
do well to study carefully what Minto has to say upon this subject in 
the places referred to. 

Lesson XI. needs no comment. 

Lesson XII.—This chapter will be best understood when the 
meaning of the terms genus, species, difference, property, accident 
has been grasped. The double meaning of a term with respect (1) 
to the number of individuals referred to by it (extension), and (2) 
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the sum of the a possessed by each of these individuals has 
already been referred to, but it is so important that it must again be 
specially observed. The qualities of the genus plus the difference 
between genus and species must, when added together, be equal to 
the qualities possessed by the species ¢.c. difference and genus = 
species (in intension). After understanding what is meant by the 
terms given above, the student may proceed to examine the follow- 
ing statement. A predicate is that which is affirmed or denied of 
the subject. A predicable is something that CAN be affirmed or 
denied of the subject. Predicables then are possible predicates. 
They denote the various relations that can exist between subject and 
predicate, thus the predicate can be a genus, a species, a difference, 
a property, or an accident with respect to the subject. 


Logical Divison and Definition.—To understand the connec- 
tion between these two processes and the necessity for each of the 
processes denoted by them, it must be remembered that terms are 
liable to ambiguity or double meaning, hence the necessity for 
making clear exactly what a term means, and this too both with 
respect to its denotation or extension and connotation or intension. 
Now Logical Division lays bare or expounds the denotation of a 
term, #.¢., it clearly expresses the number of individuals denoted by 
the term. On the other hand definition unfolds the connotation 
of a term, 4¢., it expresses the sum of the qualities implied by the 
term and possessed by every individual to whom the term may be 
appropriately applied. Learn the three rules of division, $ 106 
M. S. and L., and note that a clear case of double basis in division 
occurs when we divide nouns into proper, common, and abstract, 
the two bases being (1) number to whom the name applies, (2) kind 
of thing to which the name applies. Read all that is said in 
Chaps. XI. and XII. M. S. and L. and in Lesson XIII. Jevons. 
That definition should be fer genus and differentiam should pre- 
sent no difficulty when it is remembered that in defining we regard 
the name that is to be defined as the name of a species the sum of 
whose qualities we wish to express in our definition. We have 
already said that genus plus difference = species, so that naming 
the genus and the difference is equivalent to naming their 
qualities —for if you know the meaning of the generic name you 
know the qualities implied by it, and you are specifically told the 
qualities that constitute the difference, hence you are practically 
told the whole of the connotation of the species, and that is what is 
meant by its definition. Too much trouble cannot be taken in 
striving to understand all that is said both in M. S, and L., and in 
Jevons with respect to definition. The rules of definition and 
of division must be committed to memory. 


Lesson XIII. is not very important. 


Lesson XIV. (§ 78 M.S. and L.) These laws of thought con- 
stitute the foundation upon which logic rests. They are axiomatic 
and need no proof. With respect to the Law of Excluded Middle 
great care should be taken to understand clearly the difference be- 
tween contradictories and opposites. The rule is a very simple 
one. In a question of quantity we use the term opposites, and it 
is to be noted that the two opposites do not include all possible 
cases, since between them a mean is possible as in the case of hard 
and soft given by Jevons, between which may be placed bodies that 
are neither soft nor hard. In the case of negatives or contradictories 
the two negatives take in the whole universe, for all things that do 
not come under Aard must necessarily come under no/ hard. There 
is no room for a medium here, and so it is always, and the student 
must guard against the common error of giving an opposite when a 
contradictory is asked for. The Canons should be learnt by heart. 
They present no difficulty to the understanding. The famous 
Dictum, the Latin version of which is given in M. S. and L., is 
well expressed by the second and shorter rendering by Jevons, who 
very aptly expresses its meaning when he says that ‘what may be 
said of all the things of any sort or kind may be said of any one or 
any part of those things.’ The Law of Sufficient Reason is not 
important. 


Lesson XY. (1) Zhe Laws of Thought, (2) The Canons, (3) The 
Dictum, and (4) The Eight Special Rules of Syllogism are the 
simple principles upon which syllogism rests, and in accordance 
with which all valid thought must be. It is not possible to over- 
rate the importance of these rules and laws. With respect to 
rule (1) it can readily be understood why there should be three terms 
and three propositions. Syllogism is mediate inference, z.¢., two 
things are compared with one and the same third thing or medium, 
and from this comparison agreement or difference is found to exist, 
which agreement or difference is stated in the conclusion. To as- 
certain which are respectively minor, major and middle terms, it is 
only neceesary to examine the conclusion ia which is expressed the 
result of the comparison of the major and minor terms with the 
middle term. Hence the middle term will have no place in the 





conclusion. The minor term will be the subject, and the major 
— the predicate of the conclusion. This may be briefly explained 
thus : 

Minor Term = Subject 

Major Term = Predicate >Conclusion. 

Middle Term is not in 


The third rule is of great importance. To compare two things 
with only part of a third thing gives us no information respectin 
these two things, because we do not know that we have comp 
them with one and the same third thing. This is apparent from 
the diagram (Fig. 6) where there is no overlapping between 
‘ French and Russians,’ and no valid conclusion is possible, because, 
as Jevons says, ‘Frenchmen are one part of Europeans and Rus- 
sians another part.’ The point of the next example is very clear 
when it is remembered that an A proposition has an undistributed 
Predicate, and so the two premises should be read as follows :— 


All Frenchmen are some Europeans. 
All Parisians are some Europeans. 


And there is —_— show that there is any necessary connection 
between the ‘some Europeans’ of the Major and the ‘some Euro- 
peans’ of the Minor. Hence although a conclusion happens to be 
possible, this conclusion must be regarded as merely accidental, and 
therefore logically invalid. 

An ambiguous term is really ¢wo terms alike in spelling and 
sound, but unlike in meaning. 

Illicit process is blameworthy, because it goes beyond what is con- 
tained in the premises, and says of all what is only true with respect 
to some. Illicit process of the major is the form in which this 
fallacy most commonly appears. In the example referred .to in 
Fig. 8 the syllogism is faulty because Anglo-Saxons are some (and not 
all) who love liberty, so that Frenchmen may be included amongst 
lovers of liberty without being included amongst the Anglo-Saxons. 

Observe what is said with respect to the word ‘few’ in the pro- 
position, ‘ Few students are incapable of excelling in many branches 
of knowledge,’ ‘few are and the rest are not’ is the full meaning 
implied, and without understanding this the fallacy could not be 
discovered. The fallacy of negative premises is not an uncommon 
one, But thé most important point in this connection is the occur- 
rence of a negative particle in a negative term. Thus ‘ What is not 
compound is an element,’ may and should be rendered by non-com- 
pounds which is perfectly admissible in an affirmative proposition so 
that the syllogism, which of course is perfectly valid, should read 
as follows :— 

Non-compounds are elements. 
Gold is a non-compound. 
Therefore gold is an element. 


This somewhat misleading point was referred to in dealing with 
Immediate Inference one t 137 M. S. and L., and also the ex- 
amples given under Obversion in § 134 M. S. and L.) 


Lesson XVI.—How many possible arrangements are there of four 
things, viz., the prepositions A, E, I, O, taken three at a time, z.¢., one 
for major premise, one for minor premise, and one for conclusion ? 
This is the question the reply to which will give us thé moods of 
the syllogism. As Jevons shows, the answer is 4 x 4 x 4 or 64, but 
of these possible syllogisms only 11 conform to the rules of syllo- 
gism. Moreover a further consideration has to be taken into account, 
namely the position of the middle term in the major and minor pre- 
mises. The various positions are four in number, for the middle 
term may be the subject or predicate of the major and the subject 
or predicate of the minor, This turns our eleven into forty-four, 
many of which, however, are again in conflict with the syllogistic 
rules, so that after cutting out the inadmissible syllogism nineteen 
only remain, viz., four in the First Figure, four in the Second 
Figure, six in the Third Figure, and five in the Fourth Figure. It 
is somewhat confusing to the beginner in Deductive Logic to know 
how to distinguish the four figures). The simplest way is to think 
only of the middle term and to mark its position as subject by the 
figure 1, because the subject usually comes first, and its position as 
predicate by the figure 2 because the predicate as a rule comes 
second. It only remains now to memorise the numbers Twelve, 
Twelve, Twenty-two, Eleven in the order given, and the matter is 
settled. The first two numbers refer to the major premise, and 
they tell us that the Middle Term is the subject of the major pre- 
mise in 1st Fig., the predicate in the 2nd Fig., the subject again 
in the 3rd Fig., and finally the predicate in the 4th Fig. The 
last two numbers refer to the position of the Middle Term in the 
minor premises. Thus it is the predicate of the Ist and 2nd 
Figures, but the subject of the 3rd and 4th Figures. 

In the next Lesson a mnemonic verse will be found which will 
not only give a key to all the nineteen valid oy ae but will 
also show how a syllogism in the 2nd, 3rd, or 4th figures may be 
changed into an equivalent syllogism of the rst or Perfect Figure, 
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as it iscalled. The chief peculiarity of this figure consists in the 
fact that its major is always universal, viz., A. or E., its minor is 
always affirmative, viz., A. or |, consequently it is eminently suit- 
able for applying the Dictum, for the minor will always consist of a 
proposition with a subject of less wider application than the subject 
of the Major, so that the lower comes directly after the higher, and 
it is seen that ‘Whatever pertains to the higher pertains to the 
lower.’ Furthermore the Middle Term is the subject of the Major 
and the Predicate of the Minor, which again facilitates the applica- 
tion of the Dictum. Students are recommended to study ‘ Mental 
Science and Logic for Teachers’ until they thoroughly understand 
and can remember the purport of every line; in the meantime it is 
believed that we can best assist our readers by solving some of the 
typical questions set by the St. Andrew’s examiners which we now 
proceed to do. ‘ 

Put the following arguments into logical form. It they are valid, 
give the figure and mood. 

(a) That must be a thrush, for it has a speckled breast (part of 
question 2, 1898). In logical form the argument is as follows :— 


All birds with speckled breasts are thrushes. 
This bird has a speckled breast. 
.”. This bird is a thrush. 


The subject of the conclusion is ‘This bird,’ which is conse- 

uently the Minor Term, and, of course, ‘thrush’ is the Major 
term, the Middle Term being ‘ Birds with speckled breasts,’ which 
is not in the Conclusion, as our rule requires. The Middle Term 
is the Subject of the Major and the Predicate of the Minor Premise, 
hence the syllogism belongs to the First Figure. As both the Pre- 
mises and the Conclusion are universal Affirmatives, the mood is 
AAA, or Barbara, as we shall learn next month to call it. 

(6) Only those who gave in their names as candidates before 1887 
can obtain the diploma with five subjects. You gave in your name 
last year, therefore five subjects are not sufficient in your case. 

All five-subject candidates were ante-'$7 applicants. 
You are not such an applicant. 
.”. You are not a five-subject candidate. 
Here the Major Term is ‘ five-subject candidates.’ 
aa Minor Term is ‘ you.’ 
a Middle Term is * ante-’87 applicants.” 


The Middle Term is > the syllogism is consequently of the Second 
2 


Figure, and the mood is AEE, which after next lesson we shall 
k of as Camestres. 

State the following arguments in syllogistic form. When they 
are valid, give the figure and mood ; when not, say what the fallacy 
is ( (2) 1895) :-— 

(a) Aristotle could not have taken part in Athenian politics 
had he wished to do so, for he was an alien, and only children 
of Athenian citizens enjoyed political rights. 

Aliens could take no part in Athenian politics. 
Aristotle was an alien. 
.". He took no part in Athenian politics. 
Here the Major Term is ‘ Part-takers in Athenian politics.’ 
os Minor Term is ‘ Aristotle. ’ 
on Middle Term is ‘ Aliens.’ 


The Middle Term is 5 and the syllogism of the First Figure. Its 


mood is EAE, which later on we shall speak of as Celarent. 
(c) No one can sincerely maintain these opinions, for they are 
detestable 
Detestable opinions are not maintained, 
These opinions are detestable. 
.. These opinions are not maintained. 
Here the Major Term = things maintained. 


Minor ,, = these opinions. 
* Middle ,, = detestable opinions. 
Here the Middle Term is _ and the syllogism is of the First 
Figure. The mood is EAE, or Celarent, in ordinary logical 


parlance. 

Enough has now been done to show the student how to deal with 
the questions on the re-arrangement of syllogisms in logical order. 
The student is earnestly exhorted to sedulously cultivate the ability 
to deal with this class of question, for such a question is invariably 
set by the examiners in the ic paper for the L.L.A. examina- 
tion, in addition to which nothing can more speedily and effectually 
give a real knowledge and grip of the meaning of syllogising than 
such exercises. 

Questions. 

1. Under what conditions can there be a valid syllogism (a) with 
a particular affirmative major premise and (6) with a particular 
negative major premise ? Give reasons for your answer. (1898 ) 
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2. State the quantity and quality of the following propositions. 
Obvert them, convert them, and convert them by contraposition. 
If it is impossible in any case to do so, say why :— 

(a) Brutus killed Ceesar. 

(4) All that glitters is not gold. 

(c) June is sometimes a rainy month. 
(d) Great is Diana of the Ephesians. 


3. Why is EIO valid in every figure, and“IEO in non: Can 
this be proved without trying the mood in each figure ? 


4. Draw all the conclusions you can from— 
(a) Few men are ’ 
(6) None that have not patience have wisdom. 
(c) No men are not imperfect. 


5. Enumerate the cases in which no valid conclusion can be 
drawn ftom two premisses, and show why O cannot be a premiss in 
Fig. I. or a minor premiss in Fig. ITI. 


6. Distinguish contrary and contradictory opposition, and draw 
inferences from the following propositions : — 
(a) Every man is not wise. 
(6) There are no great philosophers who are not poets. 


7. What can be inferred from— 
(2) All the wise are not happy. 
(4) None but men are rational beings. 


8. Give the rules of logical division ; and define Club, College, 
Honesty, Library. 


9. Convert and permute the followiog propositions :— 
(a) All the men who do not row play cricket. 
(6) All cannot receive this saying. 
(c) Not to know me argues thyself unknown. 


10. Prove from the general rules of syllogism (a) that the major 
premiss must be universal in the first and second figures; (6) that 
whenever the minor premiss is negative the major must be 
universal. 


11. Put the following propositions into logical form (A, E, I, 
or O), and give the contradictory and converse of each :— 
(a) atever is, is right. 
(4) Elements alone are metals. 
(c) All metals are not useless. 


12. State the following arguments in logical form, and, if falla- 
cious, point out the fallacy :— 

(a) All demagogues clamour about grievances ; therefore 
this man is a demagogue. : 

(4) Aristotle must have been a man of extraordinary industry, 
for only such a man could have produced his works. 

(c) He that is of God heareth my words : ye therefore hear 
them not, because ye are not of God. 


13. Give the Contrary and Converse of the following proposi- 
tions :— 
(a) Few are chosen 
(6) Only members are admitted. 
(c) Whatever is, is right. 


14. Prove that in the First Figure the major premise must be 
universal. 


15. Put the following arguments into syllogistic form, and, if they 
appear fallacious, name the fallacy. 

(2) He must be a Mahometan, for all Mahometans hold 
these opinions. 

(4) The express train alone does not stop at this station ; 
and, as the last train did not stop, it must have been the ex- 
press train. 

(c) None but Whigs voted for Mr. B, and all who voted for 
Mr. B are £10 householders ; therefore none but Whigs are 
£10 householders. 


16, State the following propositions in logical form ; give the 
quantity and quality of each, and convert them :— 
(a) Al! equilateral triangles are equiangular. 
(4) All men are not white. 
(c) ‘Only the actions of the just 
Smell sweet and blossom in their dust.’ 
(@) It is too cold here for this plant to grow. 
(e) No admittance except on business. 


17. Analyse logically and examine the following arguments :— 
(a) It is raining : so I don’t think it likely our friends will 
come. 
(6) We should not speak disrespectfully even of Louis XV., 
for Scripture commands us to honour the king. 
(c) Night precedes day : therefore it is the cause of it. 
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18, Give the contradictory and the converse of the following pro- 
positions :— 

(a) All are not happy that seem so. 

(4) Two blacks don’t make a white. 

(c) James struck John. 

(¢@) Few men are free from vanity. 


19. Prove that the conclusion must be negative in the second 
figure and particular in the third. 
20. State the following arguments in logical form, and, if falla- 
cious, name the fallacy :— 
(a) All that glitters is not gold: tinsel glitters, therefore 
tinsel is not gold. 
(6) Warm countries alone produce wine ; Spain is a warm 
country, therefore Spain produces wine. 
(c) Matter is inactive, for it is not mind, and mind is active. 


The part of the questions that asks for fallacies to be pointed out 
must be postponed until the section on fallacies has been taken. As 
before, candidates are recommended to answer with greatest care 
at least a greater part of these questions, and especially those that 
strike them as difficult. 

Answers to questions can be corrected at a charge ot ros. for the 
whole course. The name and address of the student should be dis- 
tinctly written on the first page, only one side of the paper should 
be written upon, each page should be numbered, and a stamped 
addressed envelope should accompany each instalment of work. 
With each batch of papers must be sent the current coupon of the 
PRACTICAL TEACHER, for, as this offer is made in the interests of 
the PRACTICAL TEACHER alone, on no account and for no amount 
can papers be received without the coupon. 

French.—I advise you to get all the books mentioned in the 
Calendar, and to work carefully through them, especially those 
dealing with translation from English to French, and with the 
history of the language. In (6) (2) I recommend you to take Roget. 

Books on Education.—Read Herbart’s ‘Science of Education,’ 
by Felkin, published by Sonnenschein. For a good list of books on 
Pedagogy, see ‘Cyclopedia of Education,’ Sonnenschein, now 
published, I believe, at 5s. The Cyclopedia is itself an admirable 
vade mecum to the subject. Payne’s ‘ Contributions to the Science 
of Education’ is a most suggestive book, and Compayre’s ‘Le 
Centenaire de Coménius’ is also good reading. I have read with 
pleasure Comenius ‘School of Infancy,’ Isbister, and ‘ Notions 
de Pédagogie,’ par M. H. Joly, Paris, Delalain, 56, Rue des 
Ecoles. 
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LATIN. 
Latin Course for October. 


1. ‘In Catalinam,’ I., Chapters 13-20. 

2. ‘Anglice Reddenda,’ Nos. 15-30. 

3. Some sentences each week from one of the books recom- 
mended in the last number. 

4. Grammar—Read the declension of adjectives in the accidence ; 
the formation of the comparative and superlative ; the formation 
of the positive, comparative, and superlative of adverbs. Note the 
adjectives and adverbs which are (a2) compared irregularly, (4) de- 
fective in either the comparative or superlative. Note the adjectives 
(a) in -ws and -er that are declined like uwus and alter, (6) in -er 
that are declined like acer. Learn a list of the adjectives that have 
the gen. pl. in -wm (most adjectives have -iwm). Learn carefully 
the defective and irregular nouns like Jupiter, bos, senex, supellex 
(no plural) ; heteruclite nouns (é.¢., nouns belonging to more than 
one declension) like domus, laurus, vas, iugerum ; heterogeneous 
words like /ocus (/oci and /oca in the plural), rastrum, etc. 
Note nouns used only in the singular; nouns used only in the 
plural ; nouns that differ in meaning in the singular and plural (be 
able to quote at least six of these). Note nemo. 


Sentences. 
(4) ‘We shall not be able to tell him why you spared the soldiers.’ 
Cur militibus perperceritis (perperceris) ei non dicere polerimus, 
Notes.—(a) ‘ You’ is expressed by ¢« when only ome person is re- 
ferred to; by vos in reference to ¢wo or more persons. (6) ‘The subjunc- 
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tive Jer ferceris is used because it is the verb in a dependent or indirect 
question. The Romans considered every sentence an indirect 
question if it was introduced by an interrogative word, and was at 
the same time a dependent sentence. Now in this case we have 
the interrogative cur, hence the subjunctive. N.B.—The Latin 
subjunctive in such cases must o/ be translated by ‘ may’ or ‘ might’ 
in English, as there is xo doubt implied. The words ‘ may’.and 
‘might’ are a very common translation of the Latin subjunctive, 
and are in most cases erroneously used. (c) One of the greatest 
stumbling-blocks to a student of Latin is to know what tense of 
the subjunctive he has to employ. The rule is this: If the verb in 
the clause on which the subjunctive depends is in a primary tense 
(4.¢., in the present, future, future perfect, or present perfect—i.e., 
the perfect with Aave in English), use either the present or perfect 
subjunctive ; the present if the time of the verb in the subjunctive 
is the same as, or future to, that of the principal verb ; the perfect 
if the time of the action of the verb in the subjunctive is antecedent 
to that of the principal verb. Z.¢., ¢e rogo cur hoc dicat, ‘1 ask 
you why he says this’; but ¢e rogo cur hoc dixerit, ‘I ask you 
why he said this.’ If the verb in the clause on which the subjunc- 
tive depends is in a secondary or historical tense, z.¢. a tense that 
is not primary, use the imperfect or pluperfect subjunctive ; the 
imperfect if the action of the subjunctive verb is the same as, or 
future to, that of the principal verb, or if the action is continuous ; 
the pluperfect if the action of the subjunctive verb is antecedent to 
that of the principal verb. Z.g., te rogavi ut hoc diceres, ‘I asked 
you to say this’; ¢e rogavi cur hoc dixisset, ‘1 asked you why he had 
said this.’ Now in the sentence given above the action of ‘ saying’ 
may be regarded as either simultaneous with the action or con- 
tinuous, so we should use the imperfect ; or if we regard the action 
of ‘saying’ as antecedent to the ‘asking’ we should use the plu- 
perfect subjunctive. (¢) Verbs of ‘sparing’ are intransitive in 
Latin and govern the dative case. Hence we use militibus and not 
milites. 

(5) ‘Each of us said that he would do this as carefully as 
possible.’ 

Nostrum quisque se hoc quam diligentissime facturum dixit. 

Notes, —(a) ‘ Of us’ is expressed either by ostri or nostrum, and 
nostri is used if it depends on a noun or adjective or verb, except 
when ‘us’ denotes the whole of which a part is taken, as here, when 
nostrum (partitive genitive) is used. The same distinction exists 
between vestri and vestrum. (6) Se is used because it refers to the 
subject of the verb on which the acc. and inf. depend, viz., guisgue. 
(c) ‘This’ neuter is expressed by hoc. (d) ‘As . . . as possible’ is ex- 
pressed by guam and the superlative of the Latin adverb corre- 
sponding to the English adverb. (e) Zsse is omitted in the future 
inf. act. and perf. inf. passive. (/) Facturum, acc. masc. sing. 
agreeing with se. Avoid writing facturus, as so many beginners 
do. (g) The future infinitive is used because the doing is future 
relative to the saying. See last month’s sentences. 


(6) ‘ After hearing that the consul would stop at Capua, he said 
that he would not go to Syracuse.’ 


Cum consulem Capuae mansurum audivisset se Syracusas iturum 
negavil, 

Notes,—(a) The verbal noun after the prepositions ‘after,’ ‘on,’ 
‘ without,’ ‘instead of,’ etc., is not to be translated by the gerund 
in Latin. ‘After having’ = ‘having heard’ = ‘when he had 
heard,’ cum audivisset. This is one of the commonest ways 
of supplying the want of the perfect participle active. (6) man- 
surum agrees with consulem, its subject, which is accusative 
masculine singular. (c) ‘Place where’ is generally expressed by 
‘in’ and the ablative. With names of towns and small islands, 
however, the genitive is used if the name of the town is a singular 
word of the first or second declension, otherwise the ablative with- 
out a preposition is used. Hence Capuae above. (d) Se is used 
instead of ewm when the subject of the infinitive is a personal 
pronoun third person, and is the same as the subject of the verb on 
which the infinitive depends. (e) For the future infinitive i/urum 
see (7) last month. (/) Note that Syracuse is in Latin Syracusae, 
a plural word first declension. For the accusative see (2) (c) last 
month. (g) The Latins did not say ‘‘ dico;. . . non,”’ but mego. 


Sentences for Practice. 


1. We cannot inform the consul of the reason of your delay in 
the city (= ‘why you delayed (moror) in the city’). ‘ 

2. He said that he would not go to Rome before the arrival of 
the army. ; ‘ 

3. Two thousand soldiers promised to sail (zavigo) with the 
general when they heard of the death of Caesar. j 

4. We cannot promise to help your friends in five days’ time. 

5. No one ought to tell him who did this. 

6. Balbus hoped to reach (fervenire) Rome after the battle. 

7. Who said that you were injured by the Romans? 


Q 
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Solution of Sentences set last month, 
Avunculo tuo (vestro) nos Romam ivisse nunquam diximus. 
Hunc librum duobus diebus se daturos erant minati. 
Amicum eius a patre laesum nemo mihi dixit. 
Non speramus nos eum ante ducis adventum visurvs. 


5.. Militum quisque Romam cum suis amicis iter fecit. 

6. Non tibi promisit se imperatori hoc dicturum. 
. Patrem ab hostibus interfectum ei dicere non possumus, 
. Fratrem suum ab imperatore interfectum iri nunquam dicet. 
. Multi eum furere dixerunt. 

oO. 


10. Patrem eius qui in urbe manebat se certiorem facturum 
est minatus, 


2 
3- 
4 
7 

8 
9 


Test Paper—Latin, 


1. What are the rules for the agreement of the relative in Latin ? 
Give examples. 

2. Decline throughout—frugi homo, ingens paterfamilias, nobilis 
iuvenis, niger canis. 

3. Mention six words which differ in meaning in the singular and 
plural. Write out their meanin 

4. Write notes on the peculiarities of locus, rastrum, laurus, 
domus, iugerum, supellex, senex. 

5. Compare novus, similis, habilis, pius, maledicus, iuvenis. 
Accent these words. 

6. What are the rules which determine the (a) abl., sing., (4) the 
gen. pl. of — of the third declension ? 

7. When does the accusative plural of words of the third de- 
clension end in és instead of es ? 

8. Explain what you mean by the terms Heteroclite, Hetero- 
geneous, and Epicene. 


ENGLISH. 
English Course for October. 


1. Grammar, Nesfeld, Part I., Chapter IV. ; Part IL, Chapter 
XIV. ; Part III, Chapter XXV. §§ 502-508. 
2. History, from the death of Alfred to the death of William I. 


Notes. 


1, Grammar.—Note the definition and classification of pronouns ; 
the definitions of the various classes of pronouns ; the advantages 
of the use of pronouns ; the pas A and history of the personal 
pronouns, aw the history and development of the second and 
third person: ronouns ; history of its, mine, thine ; anomalies of 
the word ‘se/f’; double possessives ; origin and development of 
the interrogative and relative pronouns ; relative age of the relative 
pronouns ; refutation of the Addisonian phrase, ‘the Jack Sprat 
that’; uses of ‘hat, which, and whe ; restrictive and co-ordinative 
uses of the relative ; use of as as a relative pronoun ; etymology 
and uses of the indefinite and distributive pronouns; chief syn- 
tactical rales affecting pronouns ; discussion of phrases like ‘It is 
me,’ ‘If an ox gore a man or a woman so that they die,’ Of gold 
let the candlestick be made, let Ais shaft be of the same,’ ‘ Nocom- 
fortable star did lend his light,’ ‘It had it head bit off by it young,’ 
*God Cupid, or the keeper, I know not whether’; ‘None but 
the brave deserve the fair,’ ‘There was no one present but saw 
the deed.” §305 in Nesfeld is very important; also $306 on 
the old uses of the Dative Case. § 78 Couaate Accusative. 
§ 315—Note use of ‘ what,’ etc., as an indefinite demonstrative. § 318 
— Usage of ‘it’ with impersonal verbs. 

History.—Note the Danish Invasion; first king of England ; 
Battle of Brunanburgh ; life and policy of Dunstan ; massacre of 
St. Brice’s Day ; Danegelt ; ship money ; life and policy of Canute ; 
Godwin ; Edward the Confessor ; the claims of Harold, William, 
and Edgar Atheling to the English throne ; the Battles of Stamford 
Bridge and Hastings (a map of the latter battle is sometimes re- 
quired) 5. the progress, completion, and results of the Norman Con- 
quest, with a description of the various revolts ; lives of Godwin, 
Morcar, Hereward the Wake, Waltheof, and Lanfranc ; the various 
Anglo-Saxon institutions ; the rise and development of these institu- 
tions in England ; division of the soil: folc land and boc land; 
hundreds and tithings ; various classes—earls, aldermen, gesiths, 
theigns, ceorls, serfs ; various courts of justice ; hundred mote; 
fole mote ; shire mote ; witenagemote ; hall mote; modes of trial ; 
sac and soc ; compurgators ; heriot ; wergild ; mund ; frankpledge ; 
triai by ordeal ; the feudal system and its peculiar features (a) in 
England, (4) in France; feudal incidents; aids, primer seisin ; 
fine, escheat, wardship, marriage, forfeiture, relief, tenants in 
capite, tenants paravail, ceremonies in conferring a fief ; curfew 
bell ; Domesday Book ; New Forest ; means by which William I. 
kept down (a) the English, (4) the Normans, 


MATHEMATICS. 


GEOMETRY COURSE. 
The student should this month finish the first book, at the same 
time revising the previous work and working some riders. 


Solution to last month’s riders. 

(1) Let BC be the given base. Produce BC to D so that CD = 
BC, and CB to E so that BE = BC. 

With centres B and C describe circles with radii BD and CE 
respectively ; if these circles cut at A and F, ABC and FBC 
will be triangles required, for BA = BD = 2BC, and CA = CE 
= 2BC. 

(2) Let P and Q be the two given points. Bisect PQ in R 
and draw RS perpendicular to PQ, cutting the given circle in 
S. Then by I.4 triangles SRP.SRQ are equal in all respects, 
so that SP=SQ. Note that if PS cut the circle twice, we 
shall get two solutions. 

(3) Let PQ be the given line. On it describe an equilateral 
triangle PRQ. Bisect the angles RPQ.RQP by PS.QS re- 
spectively meeting in S. 

Through S draw SV.ST parallel to RP.RQ and cutting PQ 
in V and T respectively. 

Then shall PQ be trisected in V and T. 

For LSPV = LSPR = LPSV (alternate of two parallels). 

.. VP=VS. 
Similarly TQ = TS. 

It is easy to prove SVT an equilateral triangle so that 
SV = VT = ST. 

° PVaVT2#TQ. 

Riders for September. 

(1) Prove 1.17 without producing a side. 

(2) Draw to scale a line of length 4/13 inches. 

(3) If O be a point within a triangle ABC, prove that the 
sum of OA.OB and OC is greater than half the perimeter but 
less than the perimeter of the triangle. 

(4) The diagonals of a parallelogram bisect each other. 

(5) State and prove the converse of (4). 

Note that (4) and (5) above are important propositions, and 
may be used in the solving of other riders. 


ARITHMETIC COURSE. 

Chapters XVL, XVII, and XVIII. of Pendlebury should be 
carefully studied, more especially Chapter XVII., if the methods 
there described are new to the student. 

To those who intend taking up science work, a thorough know- 
ledge of these approximate methods is invaluable. 

Answers to examples set last month, 

(1) £3 2s. 11}d. nearly. 

(2) 10°79341523- 

(3) was misstated for 1 + - 7" 35 +> — ~ 
it would involve almost endless labour to get an answer to two 
decimal places. In its correct form we should proceed thus : 


yy 
“tat 


+. Asset 


a. =" of ' =! of +5 = 166—. 
23 3 2 3 
I 
12°34 
Proceeding thus until we get a term commencing with 
3 zeros, viz. : 


— | of +166 = 0416, 
4 


I —_— 
I *2°3°4°5'6°7 
and adding our results, we get 1°71. 
Questions. 
(1) Find to 3 places the product of 
3°123407 X 17°1235001. 
(2) Reduce 3 — to a decimal of 1 mile to 3 places. 
(3) Add together 3°15 £, 17°435 shillings, 3°75 half-crowns, 
and reduce the result to a decimal of 5 £. 


ALGEBRA COURSE. 

Chapter XVII. of Hall and Knight. A thorough knowledge of 
the method of this chapter should be obtained, and to this end 
plenty of examples must be worked. 

Note the results : 
a?’ — 3? = (a —d) (a + d) 
a’ — 3 = (a — 6d) (a? + ab + 8) 
at — (a+ 5) (a? — ab -+- 8). 
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Examples : 
(1) Factorize 
* —y*, x? —y’, od + x”, 
and 
(a — 26)? — (a + 24)?. 
(2) Reduce to its lowest terms 
x§— x5 — xt1— x 
x®*—1 ; 
(3) Factorize 
(x — 37)* + (x + 3y)*. 
(4) Prove that 
at + a 28? + 34 = (a? + 3)? — a 25? 
and hence factorize the former expression. 


GENERAL ELEMENTARY SCIENCE. 

Chapters IV. and V. of Simmons and Jones, together with the 
examples contained therein. 

Note that mass is simply ‘ quantity of matter,’ that the masses of 
two bodies are equal when the same force produces in them the 
same acceleration. 

The weight of a body is the attraction of the earth (or other 
attracting body) for its mass. 

Weight is proportional to mass; this is a fact resting on ex- 
perimental evidence—that all bodies fall at the same rate, z.¢. with 
the same acceleration. 

For instance, if a penny be observed to fall with the same ac- 
celeration as a halfpenny, the force acting un the former must be 
twice that on the latter, for, being of twice the mass, it is twice as 
hard to give an acceleration to it as to the halfpenny. In other 
words, ‘the weight of the penny is twice that of the halfpenny, 7.¢. 
is in the same proportion as their masses, 


Test Paper in Mathematics and Science. 


1. Find as far as hundreds of millions only the square of 714324. 
2. Find an equation satisfied when 
2x+7y—11=0 
and 
=~ 7 =o 
are, and also when 
x=y =} 

3. In a number of 3 digits the first and third are alike, and the 
sum of the first and third is divisible by 13 ; prove that the number 
is also. divisible by 13. ¢ 

4. A person mistaking the hands of a clock thinks it is 27,4 
minutes past 6. What is the real time ? 

5. Find the locus of a point which moves so that the sum of the 
squares of its distances from the sides of a square is equal to twice 
the area of the square. 

6. Ifa@+4= x, a—b =y, find a* + & in terms of x and y. 

7. Enunciate Newton’s second law of motion, and deduce there- 
from the equation P = m+. 

8. Explain clearly how it is inferred that mass and weight are 
proportional. 


-—~6e——— 


QUERY COLUMN. 


RULES. 


a. Each correspondent is restricted to ome question. 

2. Each query must be accompanied by the cougon which appears 
on the back wrapper of the current number of the Journal. 

3. CORRESPONDENTS MUST IN ALL CASES STATE THE SOURCE 


FROM WHICH THEIR QUERY HAS BEEN OBTAINED. 








The Editor reserves to himself the right to decline to answer any 
question which is, in his judgment, unsuited to the Magazine. 





Plato.—Three cyclists go in the same direction round a track 
840 yards in circumference at the rate of 80, 72, and 59 yards a 
minute respectively. If they start together, when will they first be 
all together again ? (Prof. Cusack’s Arith., Ex. 25.) 

Regard A as trying to overtake B and C, who have each 
840 yards start. A gains 8 yards perminute on B, therefore he 
overtakes him in 840 8, or 105 minutes. Similarly, since A 
gains 21 yards every minute on C, he overtakes C in 840 + 21, 
or 40 minutes. Thus at the end of every 105 minutes A and B 
are together ; at the end of every 40 minutes A and C are to- 
gether. At the end of how many minutes are A, B, and C 
together? Answer: the L.C.M. of 105 and 40, namely, 
840 minutes. 
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Heathfield.—The foot C of a tower and two stations, A and B, 
are in the same horizontal plane. The angular elevation of the 
tower at A is 60°, and at B it is 45°, the distance from A to B is 
100 feet, and the angle ABC is 60°. Without using logarithms, 
show that the height of the tower is approximately 115 feet. 

(Stage II. Math. 1897.) 
Let 4 = height of tower, then AC = 4 — 1/3, BC= 4, 

Also AB? = AC? + BC? — 2AC.BC cos 60°, 

i.é. 100? = ~ SDs dee v3 
3 


—., = A? 
v3 2 ai a 
t = 
. A=100 3 = — Vat v3 
V4—V3 V4a—vV3 V44+ V3 
100 /3 Va+ V3 
3 Tis sal 
100 »/ 39 
13 


= = V 223.6 = ae 15 nearly = 115 nearly. 








— 100 ; . 
V4+ V3 = 73 V156 + 39V3 


Student.—How may the Rotation of the earth be determined by 
means of the torsion balance? iPhysiography).—Have not you 
misquoted the above question? The torsion balance may be used 
to determine the mass of the earth ; the rotation of the earth is 
most easily determined by means of a pendulum or gyrostat. 

The following method of determining the rotation of the 
earth was devised by M. Poinsot (see Comptes Rendus, 1851, 
Tome xxxii. page 206). Two equal heavy rods, CA, CB, are 
connected by a hinge at C, whilst a spring keeps them, when 
not otherwise constrained, at a known angle with each other. 
The two rods are hung by a wire or other torsion fibre, OC, 
attached to the hinge. Initially the rods are tied together at 
A, B, so as to be parallel, and the torsion fibre is adjusted so 
that the plane in which the rods may move when their ends A, 
B are free is in the meridian. If, now, the ends A, B be re- 
leased the two rods separate from each other. The rods will 
continue to move in that plane 7 sface in which they started : 
but since, due to the rotation of the earth, the plane of the 
meridian is rotating, an apparent twist will be produced in 
the system, which will induce torsional vibrations. M. Poinsot 
considers that the above apparatus would be so effective that, 
knowing the rate of rotation of the earth, the latitude of the 
place where the experiment was performed could be found by 
observing the magnitude of the oscillations of the system. 

Perhaps this experiment was intended if you have quoted the 
question correctly. Note, however, that the above apparatus is 
not a torsion balance, though a torsion fibre is used. 


\ie.—A man having a flock of sheep sold 8 per cent. of them to 
A, 90 to B, 34 per cent. of the remainder to C, and 29 to D. He 
then had 550 left. How many had he at first ? 

(Hamblin Smith, Exam. Paper, 789.) 

Before the sale to D he had 579 sheep. 

Since C got 34% of the remainder, .*. 579 sheep represent 
964% of what there were before the sale to C. 

.". 964 : 100: : 579 sheep gives us 600 sheep before C 
bought his. 

.. The man had 690 after selling 8% to A. 

.". 690 sheep represent 92%. 

And thus we see that A had at first 750 sheep. 


Streatham Hill.—What is the exact number of pounds I must 
spend in buying some apples at 18 a shilling ; and five times as 
many more apples at 35 a shilling, in order that I may be able to 
sell them all at 27 a shilling ; in each case paying or being paid an 
exact number of shillings ? 

(1st class College of Preceptors Arith. Paper, Christmas 1895.) 

18 apples for 1s. + 90 apples for 32s. 

.. His money is spent at the rate of Is. of Ist aed | 

and 2s. of 2nd °,, + 

.’. In spending 3¢ shillings he spends 1s, on Ist and 2$s. on 
second kind. 

In spending 100 shillings he spends 28s. on Ist and 72s. on 
second kind. 

.". The least number of pounds he must spend in order that 
he may pay an exact number of shillings is £5. 

Now he has 18 X 28s. apples of Ist kind = 504 apples, 


and he has 35 X 72s. 8 and ,, '3§90° 5 
3024 ” 
He sells 3024 at 27 for Is. 
.”. he receives 3024, — 339 — 112s, for them. 
> 2 
al 3 


Q 2 
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Discipulus.—Find the coefficient of x*" in the expansion of 
(1 —2)8 
(I+ 3x7)" 


in ascending powers of x, # being a positive integer. 


(Cam. Local (Senior), 1897.) 
= (1 — x)5(1 + 3x*)-™ 
= (I— 3x + 3x? — 29)(1 + 32°)—™. 


Now the terms which can possibly give rise to x** when 
multiplied by 1 — 3x + 322—2° are x, x%— 1}, xin —3, 
3%" —%, But of these only the ones with even indices occur in 


(1 + 3x4)—™, 
(1+ 3) = rt (— mgt + — KB —Y (gas 


(1 —x)® 


(1+ 322)" 


+ 2. 1 1 fAlstyr—! + D(x*)+ ... 
py (—_m)(— m—1). . pa [— # — (n —1) + 1] 3” —1 
|"n—TI : 
— m(m + 1) tees (m + » — 2) bts = B and 
ae pom (— 3) oe 
and therefore B = ™(" +!) - - i +2 — "m1 
n 
Hence the required coefficient = A + 328 
— (me +I)... . (mete —B), vp itannt 
mrp C—1)*-‘3 


m(m+-it).e... 


|” a te— Nant — 


+ 1)” 


— (m+ it)... . (m+n—2), yy ann 
3 sr... 2 


__ (m+n—I1).5 
[:—-St2—9 9] 
_ “(m+1).. - «+ (m+n—2) 
|jn—I 


(= —9n +9 
n 


aS 


—(m +t)... . (m+n—z2) 
| 


(9 — 9m —8n)3"-! 


_ |m+n—2 


| |e —1 


(9 —9m —8n)3"—1 


Cornu.—Show that, if 
(1 — 298 (vy —2) + (4 — yb — 2) + (1 — 28 —y) =, 


and x, y, are all unequal, then 


(1 —29)(1 — y°)(1 — 29) = (1 — xyz)’. 
(C. Smith, Exs. XVII., No. 21.) 
(1) Cubing the expression, we get 
(1 — 2°) y— 2)? + (1 — ¥*)(z — 2}? + (1 — 2)(x — 
= — 3(1 — xr — y)b(y — s)(s—x){(y—2)(1 — xt 
+ (— x)r—y3,}}. 
Simplifying left-hand side and adding, we get 
— 3( 92 — ya? + 22x — 2x? + x2y — xy") — Zxys (x2s — x2? 


; + y2x— yx* + s°'y — zy"), 
hbny 


— 3( ys — ya? + 2x* — ox? + xy? — xy*)(1 — xyz), 
bes 
+ 3(vy — 2)(2 — x)(x — v)(1 — xyz). 
.". Equation (1) becomes 
+ (x—y)(1 — 272) = — (1 — 248 — v8 ((y— aya — xh 
+ (s—a}(1 p49}, 
Noticing now the original condition, we substitute for, the 
quantity in the crooked brackets 
—(I— 3/4 (, -y), and now, cubing both sides, dividing 
out by (x — y)® we get 
(I xyz)? = (1 —x*)(1 — y5)(1 — 2°), 





Discipulus.—If any rational integral expression which contains x 
be zero when x = a, prove that x—a must be a factor of the ex- 
pression. Thence prove 

(a + b)?(a + c)?(6—c) + (6 + c)9(6 + a)?(c — a) + (ce + a)2(c + 8)? 
(a —6) = (a —6)(a —c)(6 —c){a® + & + A+ 3(ab + be + ca)}. 





(Cam. Local (Senior), 1897.) 


To simplify matters we will prove the case for the most 
general expression of the 3rd degree, viz., 


ax? + bx? +cx +d. 


In order that x—a may be a factor of this expression, the 
quotient must have no remainder. 
“. #—a[ ax? + bx? +ex+d | ax? 
| ax3— aax® + (6 + aa)x 
(6+ aa)x2?+cx | + (aa?+ ba+c) 
(6 + aa)x? — (aa? + ba)x 
(aa? + da +c)x+d : 
(aa? + ba + c)x — (aa® + ba? + ca) 
aa® + ba? + ca +d. 


Thus the remainder aa* + 4a? + ca +d must = 0; but this 
is the original expression with a written for x. This theorem 
is called the Remainder Theorem. 

In the same way exactly you can prove the theorem for 4th, 
5th, or any degree. 

The given expression contains a, and it becomes zero when 
we put 4 for a ; therefore 2 —é is a factor of the expression. 
For a similar reason 6—¢c anda—c are factors ; thus one 

art of the expression when written in the form of a product 

is (a— 4)(6—c)(a—c). By actual division the remaining 
factor is found to be a? + 4? + <3? + 3ab + 3ac + 30c. Or, 
observing that every term in the given expression is of five 
dimensions, and every term of the partial product (a — 4) 
(46— ¢)(a —c) is of three dimensions, every term in the re- 
maining factor must be of ‘wo dimensions. Now since this 
last factor is seen to contain a@*, and the letters a, 4, ¢ are in- 
volved in just the same way in the given expression, we must 
expect 4? and c* to occur as well as a*%. Similarly without 
much trouble we see that 3aé occurs, therefore 3ac and 30c 
must also occur, and there are no other terms of two dimen- 
sions. 


Tim.—Show that sin (a + >) = 2 sin =. if a, 5, ¢ are in 
A.P. 


Sin (A+%)= sin A cos B +cos A. sin” 
2 2 2 


=: 2 sin “ cos A cos + (2 cos 2 A t) 
2 2 2 2 
a. = 
sin 
2 
= 2 cos “Al sin 4 cos . + cos — sin =| 
— 
— sin 
2 
a Be) Ee . B 
=2 cos — sin — sin 
2 2 
A B 


= 2 cos cos Cc — sin 
2 


nN 


2 


2 


os A +o es 4%. sin B 
2 2 


(since, we presume, A a B + a *) 
2 2 2 
= ¢ 


A—C 
= cos . 


> 
- 


Now since a + ¢ = 20, 
Sin A +sin C =2 sin B. 
A+C A—C . 
. COS = 4 sin ° COB 3 
2 2 2 2 


. 2 sin 


—C P 
-". COS = 2 sin 


sin( A+ ) =2sia”. 
2 2 
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E. S. Cotton.—It is not possible in the limited space at our 
disposal to find room for Notes on the Catenary and Funicular 
Polygon in the Mechanics Notes ; but we propose at an early date 
to devote some space to these important subjects. In the mean- 
time, any special difficulty you may have can be answered through 
the Query Column, 


7. Barclay.—A and B run a mile, and A wins by 80 yds. A 
and C run over the same course and A wins by 20 seconds. B and 
C run, and B wins by § seconds. In what time can A runa mile? 

(Pendlebury’s Arith., p. 268, No. 11.) 

A runs 1,760 yds. while B runs 1,680 yds. Also A beats C 
by 20 seconds, and B beats C by 5 seconds. .°. A beats B by 
15 seconds. Thus B runs the 80 yds. in 15 seconds. .*. if B 
runs 80 yds. in 15 seconds, how long will it take him to run 
1,680 yds. ? 

Ans. 5 min. 15 secs. A runs 1,760 yds, in this time. A 
runs a mile in § min. 15 secs. 

Tim.—F¥ rom the angle A of a triangle ABC a perpendicular AD is 
drawn to the base, and from D perpendiculars DE, DF are drawn 
to AB, AC respectively, show that AE.EB . cos*C = AF.FC. 
cos*B. _ 4 (Tod. p. 154.) 

wa SE EB _ cos*B (1) 
AF* FC  cos*C * 
From the figure we see that AE = AD cos (90 — B) = AD 


sin B, 
and AF = AD sin C. 
Also EB = BD cos B, and FC = CD cos C. 
values into (1) we get 
BD sin B _ cos B 
CDsinC  cosC 
Now BD = ¢ cos B 
and CO = 4 cos C. 
¢ sin B - 
om 3. .E.D. 
dsin C Q 
Semper Eadem.—Of a piece of work 2 men and 5 boys can do 
a half in 5 days, 3 men and 4 boys can do a third in 3 days, in how 
many days could 9 men do it? 
(Lock’s Arith. for Schools, CXV. 13.) 


Putting these 


a2 


-. we get 


2 men and 5 boys do 5 per day. 
o 


3 ? 4 ” : 9? 
- 9 
In this case 


8 men and 20 boys will do : per day. 
5 


a ” 


9 


15 ” 20 ” 
From these two facts we see that 


7 men alone will be responsible for + — :) per day. 


25—18 
7 ’® ° ”” %” > o : %” 
45 
7 
45 


And 1 man will do * per day. 
45 


I 


-. 9 men ” > ” 


5 
or, 9 men will take 5 days. 


FPlato.—A, B, C, D are four towns. A man starts from A through 
B, C, and D at the rate of 5 miles an hour. Three quarters of an 
hour later a cyclist leaves A, and going through D at the rate of 
12} miles per hour, meets the first man, who has then got 25 miles 
from home. How long does the first man take to get home through 
Cand D? (Prof. Cusack’s Arith., Ex. 25.) 

We do not understand what is meant by this question. 


Timothy.—Three flags required to make a signal. How many 
signals can be given by 20 flags of 5 different colours, there being 
4 of each colour ? (H. Smith’s Algebra, p. 291.) 

The first of the three places occupied by the 3 flags which 
form the signal can be filled in 5 different ways. When this 
has been filled the second place can also be filled in 5 different 
ways ; therefore two places can be filled in 25 different ways. 
When two places have been filled in any one of these 25 ways, 
the remaining place can be filled in 5 different ways; hence the 
number of different ways of forming a signal is 5 X 5 X 5, 

or 125. 
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Integer.—-A uniform rod rests in limiting equilibrium against a 
smooth fixed point C, with one end on a rough horizontal plane ; 
given the height C above the plane and the inclination of the rod 
to the horizon, find the length of the rod. 

For a given coefficient of friction, what is the steepest inclination 
of the rod ? 


e---@--- 7 








Let AB be the rod, and C the fixed smooth point at a height 
hk above the rough plane DE, on which the end of the rod is 
resting. If we consider the equilibrium of the rod, it is evi- 
dent that if the plane DE were smooth, unless the end A were 
secured in some way (such as by a string), the rod could only 
remain at rest when in a vertical position. If, as in the prob- 
lem, the plane is rough, the end A can be moved towards D 
until the direction of the reaction R, at A makes an angle @ 
with R the nominal reaction (where } denotes the angle of 
friction for the surfaces in contact), Under these conditions, 
when any movement of A towards D would cause sliding to 
occur, the rod is said to rest in /imiting equilibrium. 

Draw R, at right angles to the rod, OW, vertical and pass- 
ing through the middle point g of the rod, and AO making an 
angle @ with R; these denote the three forces acting on the 
rod and meet at the point o. 

Let a denote the inclination of the rod to the horizon ; then 
angle AOg = 9, and gOC = a. 

Let / denote the length of the rod. 

Applying the usual conditions for equilibrium : 

Ist. Resolve horizontally R, sin ¢ = R, sin a. (1) 

2nd. Resolve vertically R, cos ¢ + R, cosa= W. (2) 

3rd. Take moments about point A. 


R, xX AC = W x AH;; (3) 


bat AC = —* 
sina 


and AH = “ cos a. 





Substituting, (3) becomes 
R, + —— =W+ i cosa (4) 


sin a 
Eliminate ;R;, Ra, and W from equations (1), (2), and (4), 
and{we get! 
4 


‘ “2h si 
sin @ cos @ + cos asin 9 = TAT se 


Zsin a cos a 
; 2A sin 
or, sin (a+ %) = 7 are ; 
insted 2h sin 
** "sin a cos a sin (a + 9) 
4h sin » 
2a sin (a + >) 


4h 
sin 26 (= acus @+ COs @ Sin cd 


si 


m7 





— 
4uh : 
sin 2a (sin a + mu COS a) 


The second part of question is ambiguous, but if « and the 
height of the fixed point remains the same, the value of a is 
obtained from above equations, the rod remaining at rest for 
any increase of the angle up to and including 180°—a. 


NOTES ON ADVANCED AND HONOURS PHYSIOLOGY 
will appear next month. 
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OUR PUPIL TEACHERS’ AND 
SCHOLARSHIP COURSE. 


BY ARTHUR T. FLUX, 
Head Master of the Belvedere Pupil Teachers’ Centre, First on 
Scholarship List, Author of ‘ Scholarship School Management,’ 


SPRING EXAMINATION, 1899. 
SEVENTH MONTH—OCTOBER. 
WorK TO BE PREPARED. 
A.—English. 
First Year.—Ode on the Spring, verse 1. 
Second Year.—Prepare fully lines 217-250 of ‘ The Deserted 
Village.’ 

Third Year.—1t. Learn 20 roots and meanings each week. 

2. Prepare lines 205-240, Pope’s ‘ Essay on Man.’ 

Epis. IV. 


Notes on * The Ode on Spring.’ 


This short ode is one well worth the close attention of every student, and it would 
be well to commit it to memory, both because of the thought contained, and the 
beauty of the diction. It gives a most interesting insight into the real character of 
the poet, with his highly sensitive nature, his keen a iation of the beauties of 
the country scenery, his tendency to melancholy, and his dislike to the bustle and 
din of the town. 

Line 1. Lo! — An interjection, which retains some of the governing power of the 
verb since it takes after a Noun sentence. 
2. Train — Collective Noun in apposition with Hours. 
3- Supply ‘They’ for subject, as also in line 4. 
6. Responsive = Adjective qualifying ward/er. 
7- Harmony — In apposition to throat and note. 
8. Whispering = Imperfect Participle qual. zephyrs. 
as. = Conjunction. Adv. Sub, connecting Whispering and succeeding 
sentence. 

The Hours in mythology were the attendants of Venus, the goddess and per- 
sonification of love and beauty. They were beautiful maidens, with arms full of 
roses 


Disclose. That is, unclose or unfold. It is a poetic figure of speech to represent 
the flowers as ready to open, but waiting the appearance of the spring. 

Purple. A classicism for ‘bright coloured.’ The — afterwards 
applied to a bright dye, probably crimson, whose use was restricted to the nobility, 
- the Emperor, hence ‘to wear the purple’ was a synonym for ‘to 





ttic Warbler. The nightingale. Philomela, daughter of Pandion, King of 

Attica, was changed into a nightingale. Zo pour her throat = to pour the song 
Jrom her throat, an instance of metonymy where one word is used for another, 
6k to boil the kettle (z.¢., the water in it). To drink a glass (7.¢., the contents of 
t Ls 

Harmony of Spring refers both to the nightingale’s song and the cuckoo’s note, 
and by ienpliontion the song of other birds, whose notes, Fiending together, form 
the ‘harmony.’ 

Whispering Pleasure. That is, suggesting the pleasures which come with the 
summer. 


Zephyrs, etc. Soft, mild breezes, carrying with them the scent of the flowers 
over which they have passed. 


* The Deserted Village.’ General Paraphrase (cont.). 


Line 217. Not only is the village dominie dead and forgotten, but the very spot 
in which he held forth to the astounded villagers has disap; . The site of the 
village inn is now marked by a thorn, which raises itself to the height of the former 

ignpost. ‘The house, now sunk in ruins, was then the centre of interest to the 

. Attracted by the draughts of nut-brown ale and the natural craving for 
good fellowship, the old men and the labourers collected there after the day’s work 
to discuss affairs of state, of which they were profoundly and blissfully ignorant, 
and to speculate upon events, the news of which reached them, it may be, years 
after they occurred. The inn was always scrupulously clean and well conducted. 
The floor of the large parlour in which ts sat was covered with clean sand, the 
walls were whitewashed, the old clock that marked the flight of time was polished 
with care, and the bed, during the daytime, was folded up to represent a chest of 
drawers. On the walls were hung the ‘twelye good rules,’ a perpetual reminder of 
the moral obligation of the company, and a few simple pictures ; the game of goose 
was at hand for any that wished to indulge in it; the fireplace, when not occupied 
by blazing logs or peat, was decorated in a rude fashion with evergreens and wild 
flowers, while the cups that had become cracked were arranged in a row on the 
chimneypiece. 

Yet the bright interior, the social pleasure provided, the innocent importance of 
the place, were not enough to prevent its pte me in the common ruin. Never 
again shall it cause the temporary uplifting of the daily cares and burdens, or pro- 
vide the means to enable a man to forget for a short time the wearisome routine of 
his — Yet, still in memory the place exists, and its former frequenters 
collect t , the farmer retailing the news picked up at the nearest town, the barber 
relating some wonderful reminiscence, the woodman who delighted the company 
with his ballads, the smith just stepped in from the smithy to enjoy a few minutes 
rest and hear what was passing, the genial landlord anxious for the comfort of his 
guests, and the maid, who, half willing to be wooed, kissed the cup before passing 
it to her admirers. 

Notes on Parsing and Analysis, ete. 
Line 217. Very = Adj. of emphasis. 
218. Where many a time he triumphed = Adj. sent. qual. spot. 
219. Near — Prep. gov. sfot, showing relation between /ies and sot. 


on high = Adv. 
220. This line is an adverbial sentence modifying /i/ts. 
221. Whose nut-brown, etc. = Adj. sent. qual. house. 


222, 223, 224. Adj. sentences qual. Aowse. 
224. Than — Conj. followed by elliptical sentence ‘Than their ale was old.’ 
226. Splendours = Obj. gov. by trace, having in apposition wad/, floor, 
clock, et 
229. Contrived = Pas. Part. qual. chest, of a predicate. 
to pay — Infin., limiting contrived and gov. debt. 
230. Bed and chest, in apposition with chest (229). 


Line 233. —~ * hes Prep. gov. the sentence following ‘when winter chilled the 
lay. 
234. Gay = Adj. qual. hearth, not fennel. 
237. Splendours — Nom. of exclamation. 
239. More = Adv. of time, mod. shadi impart. 
246. To hear = Infin. of purpose, mod. shad/ /ean. 
247. Himself — Pro., emphatic, nom. in apposition with Aos?. 
248. Ze see = Infin., limiting careful. 
to go = Ger. Infin. gov. by fo see. 
249. Half — Adv. of Degree, mod. willing; to be, pres. Infin., mod, 
willing. 
* Essay ON MAN,’ Ep. IV. 


General Paraphrase (cont.). 


Line 205. One man may possess a string of titles and countless decorations, 
received from kings, or perhaps their mistresses, another may boast of his descent 
from a long line of honest men and virtuous women, but on neither ground ean a 
man be considered honourable. That depends upon the man himself and his cha- 
racter alone, and the mere fact that the descent can be traced back for ages, or that 
the ancestors of the family were totally unknown, can neither add nor detract any- 
thing from a man’s real worth. The drunkard is still a drunkard, the sycophant a 
parasite, and the coward a coward, though each may derive his life from the highest 
nobles in the land. . 

Line 217. Next let us consider what constitutes real greatness. An ordinary 
person would probably define a great man as a hero, or one distinguished for his 
wisdom. Yet this is not correct, and will not bear examination. ‘Those popularly 
acclaimed as heroes are very much alike from Alexander the Great to the great 
Swede Charles XII. Each seem to devote the whole of his life in making mankind 
his enemy. Each pushes blindly onwards on the path he has chosen, and yet never 
possesses the power to gauge the future with accuracy. And so also the politician 
and the wise attain to the position they have gained in the eyes of the world, not 
from any inherent ability of their own, but from the weakness and stupidity of 
others. They continually pry into other men’s affairs, watch them when off their 
guard, find out their faults and weaknesses, and, by trading on these, raise them- 
selves above their victims. But, surely, one should not call a conqueror great merely 
because a has caused the slaughter of thousands, or another man wise because he 
is a sneak. 

It is not the man who elevates himself above his fellows that is worthy of the 
title ‘ great,’ but rather the man who devotes himself to a noble cause and strives to 
forward it by noble means. Whether or not success attends his efforts is entirely 
immaterial to the question ; he is as great if he is a martyr to the cause as he would 
be if triumphant; if he undergoes death for his principles as Socrates, or rules as 
Marcus Aurelius. ‘ 

Line 237. Again, what is fame? The empty opinion of others, the lying or flat- 
tering words in a man’s mouth, an empty shadow, which, instead of being lasting, 
fades even before we die. In all cases it is the same, whether it be Cicero, the 
saviour of his country, or you, my Lord Bolingbroke. 


Notes on Parsing and Analysis. 
Line 206. That —Emp. Demons. Pro., nom. after »ray’st de. 
207. Supply You may at commencement of the line. cig 
209. Yours = Pos. Pro., Obj. Case, gov. by rate. N.B. Distinguish care- 
fully from your, as also my from mine, her from hers, etc. 
210. Only = Adj. —s those. 
22. Ever = Adv. mod. the phrase since the flood. 
213. Your family is young = Noun sent. gov. by pretend. 
214. (That) Your fathers have been fools so long — Noun sent. gov. by 
own. 
216. Supply Can ennodile, etc., at end of line. 
217. Where greatness lies — Noun sent. gov. by Say. 
218. Supply does it lie after where, is an Inter. Adv. ‘ 
but — Prep. gov. the phrase ‘ among the heroes and the wise.’ 
221. to send — Ger. Infin. in apposition with purpose. 
224. Farther = Adv. Compar., mod, the phrase than his nose. 
225. Supply are after alike. 
226. Supply eve after a//. 
228. Adverbial sentences of reason. 
229. But if you grant = Prin. that those, etc., noun sentences. 
230. 70 call a villain great in apposition with i. 
231. The whole of this line is nominative to 7s in next line, therefore noun 
sentence. 
232. But = only = Adv. of Degree mod. more. 
The = Adv. of Degree mod. more. 
239. Aven = Adv. of Emphasis mod. defore our death. 
239. — = Adj. of Emphesis lim. what. 
240. Supply #f zs. : 
Students must write for assistance in any difficulty not cleared up above. 
B.—Arithmetic. 
First Year. : . 
Boys.—Fractions with Recurring Decimals. é 
Girls. —General Problems and back sets of Questions. 
Second Year. 
Boys.—Problems on Stocks. 
Girls, —General problems. ‘ 
Third Year.—Boys and Girls.—Work any back questions or 
general problems bearing on the work. 
(All Practical Teachers should obtain a collection of back ques- 
tions, such as those published by Brown and Son, Hull.) 


C.—Music. 
Work a set of questions each week. 


D.—Geography. 

Asia.—India : Boundaries, Extent, Physical Features, Produc- 
tions, Climate, Industries, Government, and chief towns. (This 
will require most careful preparation and study.) 

Notes.—Coast Line.—Note Gulfs of Cambay and Cutch, Cape Comorin, 
Palk Strait, Adam's Bridge. = 

Coast from Ganges to Godavery is called Orissa Coast, thence to the Kistna, the 
Golconda Coast, thence to Palk Strait the Coromandel Coast, and from Cape 
Comorin to Goa, the Mfa/abar Coast. 

Islands, Mountains, Rivers, Lakes—prepare carefully from text book. 
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Climate.—Varies with district. On the whole three seasons. 

1. Hot—March to May. 

2. Rainy—June to October. 

3. Cool—October to February. 
The Climate is largely influenced by the monsoons, the cause and effects of 
which must be carefully noted. 

Productions.—Note extensive agriculture: Rice, millet, pulse, indigo, wheat, 
barley, ore, seeds, poppy for opium, tea and coffee, timber, cotton and tobacco, and 
such fruits as pineapple, melon, pomegranate, &c. Notice should be taken of the 
large part played by irrigation, the works which have been constructed by the 
Government. For animals and minerals, see good text book. 

Government.—1. In England. Secretary of State for India, aided by a council 
of not less than ten, consisting of those who have resided ten years in India and 
are not in the English Parliament. 

2. In India. The Viceroy or Governor-General, aided by an Executive Council 
of seven members, constituting the Central Government. British India is now 
really divided into thirteen local governments and administrations : Madras and 
Bombay (under Governors) ; Bengal, N. W. Provinces, Punjab (under Lieutenant- 
governors); Burma, Assam, Central Provinces, Berar, Ajmere, Coorg, Baluchistan 
and the Andaman Islands (under Chief Commissioner). The provinces are further 
divided into districts, of which there are 246, under a collector, magistrate, or 
deputy commissioner. 

imports and exports need careful attention, also the chief towns. Some account 
should be prepared of the various native races. 


E.—AHistory. 

The Civil War to the Commonwealth. 

Trace the causes leading to the outbreak of hostilities—the 
character of the different armies at the commencement of the 
struggle, the enormous influence exerted by religion on the Parlia- 
mentarians, the New Model, the part taken by the Scots—a map 
of England showing the site of chief battles, the chief leaders on 
each side, the gradually shifting of power from the Parliament to 
the Army. 

F.—Zuclid. 

Second Year.—Props. 21-24, Book I, Four deductions per 
week from Egan’s Exercises. 

Third Year.—Book I. Props. 7-14. Six deductions per week 
from Egan’s Exercises, 


G.—Algebra. 
Simultaneous equations and general questions on the year’s work. 


H.— Zzaching. 
Second Year.—Chap. VII. ‘Scholarship School Management.’ 
Third Year.—Revise chapters 1-3 ‘ Scholarship School Manage- 
ment.’ 
Test Questions. 
1. Penmanship. 
Largehand :—Appropriation of Supplies. 
Smallhand :—Worth makes the man, and want of it the 
fellow. 
2. Write an essay on the Value of Travel. 
3. Paraphrase and analyse all the English set, and parse all words 
presenting any difficulty. 
4. First Year. 
(a) Write out the mental effects of the different notes of the 
scale. 
(4) Name the intervals made by each of the following notes 
with the others :-— 


dnml fe s t 


Second Year—Ke-write (a) in the ‘better’ method, (4) in the 
imperfect method. 


(2) 1 fe r s fe d@' t 1s fe nm fe 8 
@ da et#tia F He 1t @ 


Third Year.—¥Explain and write the three forms of the minor 
scale, 


5. Describe with a sketch map the mountain system of Asia. 

6. Describe the course of the Ganges. 

7. Into what divisions would you divide Asia to explain to a class 
the vegetable productions ? 

8. Write out the countries comprising Asia with their chief towns. 

9. Describe a coasting voyage from Calcutta to Hong Kong. 

10. Trace the descent of James I. of England. 

11. What was the Hampton Court Conference, and what were 
its results ? 

12. Trace the growth of parliamentary power under James I. and 
Charles I. 

13. Give a brief summary of the chief opinions held by James I. 
Show how he tried to enforce them, and with what results. 

14. What were the circumstances leading to the Petition of Right, 
and what were its provisions. 

15. What parliaments are known as ‘Short’ and ‘Long’? and 
why? 

16. What was ship money’? Explain Hampden’s objection to 
pay it. 
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17. (Second Year) The three medians of an equilateral triangle 
are equal. (Zhird Year) Given the diagonal of a square, construct 
the square. 

18. (Zhird Year) A certain number is diminished by 7 and it is 
found that $ of the remainder is greater than } of the original 
number by 1. What isthe number? Axs.—g4o, 

19. (Second Year) Explain how you would improve the spelling 
of a class which was weak in that subject. 

20. (Third Year) Write notes for Lesson on Thrift for the upper 
standards. 


PUPIL TEACHERS’ COURSE. 
AUTUMN EXAMINATION, 1899. 
First MONTH—OCTOBER. 
WorK TO BE PREPARED. 
A.—English. 
(Students are invited to write for assistance in the’ case 
of any difficulty not explained in the course.) 


First Year. 

Poems for Study = Gray’s ‘Bard’ and ‘Ode on Spring.’ Edi- 
tions : Macmillan, 6d.; Blackie, 2d. (‘ Bard’ only); Chambers, 4d. 
(Odes and Elegies); Longmans, 1s. (Poems complete). Chambers’ 
edition is recommended, may be easily interleaved. All possible 
editions should be consulted. 

Prepare lines 1-28 of the ‘ Bard.’ 

Second Year.—Poem = Goldsmith’s ‘Deserted Village.’ Edi- 
tions: Blackie, 2d.; Macmillan, 1s.; Chambers, 2d.; Longmans, 
Is. Use one of the smaller and interleave it, and the larger editions 
for reference. 

1. Prepare lines 1-50 ‘ The Deserted Village.’ 
2. Learn one-quarter of the Latin Prefixes. 

Third Year.—Poem = Pope’s ‘ Essay on Man,’ Epistle 4. Edi- 
tions : Chambers, 4d.; Macmillan, rs.; Clarendon Press (by Mark 
Pattison), 1s. 6d. Use Chambers’ interleaved, with others for re- 
ference. 

1. Learn 20 roots and meanings per week. 
2. Prepare lines 1-40 Pope’s ‘* Essay on Man.’ 

Pay great attention to the Paraphrase. 

(For full Notes see pp. 615, 616 of the May number.) 


B.—Arithmetic. 
First Year. 

Boys.—Terms connected with Fractions, Addition, Sub- 
traction, Multiplication, and Division, with proofs of rules by 
means of diagrams. 

Girls. —Bills of Parcels, with a knowledge of the commoner 
rules by which cost may be calculated mentally. 


Second Year. 

Boys —Theory of Ratio and Proportion. Ratio, and how 
expressed—greater or lesser inequality, direct and inverse, 
compound ratio, antecedent and consequent. Simple propor- 
tion by method of unity and by equality of ratios. 

Girls.—As First Year Boys. 


Third Year. 

Boys.—Square root and its application. Reason for pro- 
cess employed. Note that it is derived from algebraic method. 
Thus, the square root of a? + 206+ 42=a+ 4. How is this 
result obtained ? 

a? + 2a6+2 (a+ 
a? 


2a+b + 206+? 
| + 2a6+83 

The first term in the quotient is the square root of the first 
term. The trial divisor is obtained by doubling this term. 
The second term of quotient is obtained by dividing trial divi- 
sor into first term brought down, and the divisor is made up by 
adding to it the new term in the quotient. This is exactly the 
method followed in arithmetic. 

Girls. —Theory of Decimals, Addition, Subtraction, Multipli- 
cation, and Division with non-recurring Decimals. Take great 
care with the position of the decimal point in Division. 

N.B.—All Pupil Teachers will find Christian and Collar’s 
Arithmetic (Holden) the ées¢ for their work. 

C.—Music. 

Syllabus as before. Use Stanton’s Notes (4d.), ‘Music for Pupil 
Teachers’ (Nelson and Sons), ‘ Practical Music for Pupil Teachers’ 
(6d.), or Curwen’s ‘School Music Teacher.’ 

First Year.—The Major Scale, its structure and intervals, 

Second Year.—First Removes of Key. This is very simple if 
worked with a modulator. 
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Third Year.—The Minor Scale and its intervals. 
In calculating the intervals use the following plan :— 
Count in Semitones, and by analysis of the scale it will be found that each 
interval has two kinds, a large and a smaller. Arranged in a table they are :-— 
Seconds { 1 semitone = Minor. 
. 2 


F = Major. 
Thirds{ 30 | S Majer. 
Fourths { 3 a ee ees or Tritone. 
fie; S » oe 
Sixths { : a Major 
Sevenths { — 2 = Major 


Octave 12 a = Perfect. 
There is in the major scale only one tritone fourth f—t, and only one imperfect 
fifth, t,—f. 
Intervals that contain more than the larger kind are called augmented. 
. smaller se »» diminished. 


D.—Geography. 

The Geography for 1899 is Europe and Asia (with special refer- 
ence to British India), with Memory Maps of France, Italy, and 
British India, This is a very — amount, and will require 
assiduous care and hard work throughout the year. A note-book 
must be kept. Maps must be drawn of every country, and re-drawn 
till thoroughly known. Students who have not got a good atlas 
should procure Meiklejohn’s Comparative (Holden), 2s. 6d. 

For this Month.—Prepare the physical features of Europe 
(dimensions, capes, bays, islands, straits, mountains, rivers, plains, 
lakes, etc.), Draw a large map and insert a// places to be remem- 
bered, and repeat continually till known. 

E.—History. 

This Years Work.—From Accession of Edward IL. to Revolu- 
tion of 1688—a long period and very important one. A good text- 
book is an essential. 

Work for the Month.—Edward IL, Edward III., Richard II. 

Chief points to be specially studied :— 

Edward’s minority. 
Edward's Favourites, Gaveston and Despenser. 
Bannockburn and Scotch Independence. 
Edward II1., Judicial Reforms (most important). 
The cause, commencement, and course of the Hundred Years’ War. 
The Black Death and Statute of Labourers. 
Richard’s weak rule—Loss of Foreign possessions. 
ED se Rebellion and consequent death of Villenage. 
Merciless Parliament—Lords Appellant. 
Richard’s deposition. 

F.—Zuclid. 


Second Year.—Definitions, Axioms, Postulates. 

Third Year.— Book I., Props, 27-31, and four deductions per 
week. 

G.—Algebra. 

Brackets, substitution of numerical values, Addition, and Sub- 
traction. 

All Pupil Teachers should work for the 1st Stage Mathematics at 
the May Examinations, 

H.— 7eaching. 

Practical.—All Pupil Teachers should give weekly Criticism 
Lessons for which they should carefully prepare notes. If this is 
regularly done, little difficulty will be found in writing notes of 
lessons in an examination, Greatest attention must be paid to cor- 
rect method. 

Theory.—Second Year.—Chap. I.‘ Scholarship School Manage- 
ment.’ 

Third Year.—The Teaching of English. 


QUESTIONS TO BE ANSWERED. 
1. Penmanship. 
Largehand : Antithetically, Byzantium, Categorically. 
Smallhand : ‘ A bird in the hand is worth two in the bush.’ 
2. Composition. 
Write an essay each week on such subjects as Truthfulness, 
a Garden, Coming of Spring, Description of some public in- 
stitution. 
Reading and Recitation must receive regular attention, and all 
Pupil Teachers should note carefully what is said in the Circular on 
the subject. Oral practice is absolutely necessary. 


SCHOLARSHIP COURSE FOR DECEMBER, 1898. 
1. Xeading.—Ten minutes’ practice daily before a competent 
critic. Scott’s novels should be used as reading books. 
2. Penmanship.—Ten minutes’ practice daily from a good model. 
3. Composition.—Write one or two essays each week, selecting 
from the following topics :— 
(a) A bank holiday. 
(4) There’s many a slip ’twixt the cup and lip. 
(c) Sunshine. 


(d@) A hard winter. 

(ec) Water mills. 

(7) Second thoughts are best. 

(g) Cash or Credit—which system is more beneficial ? 

(4) Public Parks and gardens. 

(4) The importance ot accuracy in little things. 

Much time and care must be given to this subject’ It is not 
enough to sit down without any preparation and fill a page or two 
with commonplaces. Each subject should be studied and thought 
over carefully, read up if necessary, ideas arranged, and then the 
essay must be written in good language, and polished till as near 
perfect as possible. 

4. English. 

1. Learn 20 roots and meanings each week. 

2. Prepare the laws of Prosody or verse, and practise some 
scanning of lines. 

3. Literature from 1850 to present time. Chief writers— 
Browning, Hood, Disraeli, Lytton, Dickens, Thackeray, Dar- 
win, Kingsley, George Eliot, Ruskin, William Morris. 

5. Arithmetic.—The Metric System. 

6. Algebra.—Problems on Equations of two or more unknowns. 

7. Euclid.—BookI. Props. 40-48, with 10 deductions per week 

8. Geography (a2) Remaining British possessions in America : 

West Indies, Guiana, Falkland Islands. 
(4) The United States. 
(c) Practise Memory Maps weekly. 

Recent events in Egypt should receive attention. There is no 
more likely question than one connected with the British Occupation 
of Egypt. The advance to and capture of Khartoum are epochs 
marking events, 

9. History.—Reign of Anne. (Period of special importance 
set.) 

All students should have provided themselves with one or the 
other, or all, of the special editions dealing with this reign, and 
which contain practically all that is required by the Scholarship 
Student. All should read Thackeray’s Henry Esmond, 6d., which 
gives some insight into the political life of the times. Addison 
and Steele’s papers in the Sfectator are also very valuable illustra- 
tions of life and manners. 

The table on next page shows in a tabulated form the chief 
events ; it should be copied on a large sheet of paper and filled in 
further as desired. Such an arrangement assists the memory. 

It is impossible in the space at disposal, and perhaps unnecessary, 
to give full accounts of the various incidents, this a good text-book 
will do ; but it will be well to point out some of the leading points 
to which attention should be given. 

The War of the Spanish Succession occupies the first place. The 
cause of the dispute must be carefully read, and a genealogical table 
prepared to show the relationship of the claimants. The war isa 
continuation of William’s spirited foreign policy, which aimed at the 
curbing of the power of Louis XIV. Under Marlborough a series 
of brilliant victories was won, which had the effect of breaking the 

wer of France. The Treaty which followed let Louis off very 
ightly. 

» of the Battles and detailed accounts must be learnt. 

The Union of Scotland and England is another very important 
event. The course of events before, the terms of the Union, and 
the results, must be noted. 

In Parliamentary Affairs. The growth of government by 
Parties and Ministries forms a connecting link between the system 
under the Stuarts and the modern form of government. 

The Trial of Dr. Sacheverell must be studied from a political 
standpoint. 

The Social Life is pretty fully dealt with in each of the special 
books prepared. 

Lives of the eminent persons of the reign should be learnt. 

Jn Literature there was great advance, and is interesting to note 
that the greatest developments have taken place under Queens— 
Elizabeth, Anne, and Victoria. The most prominent feature of the 
reign was the rapid increase of the newspaper, from the Daily 
Courant, published during the first year of the reign to the famous 
series—Zatler, Spectator, Guardian, Poets were largely influenced 
by French ideas ; and although Pope shone preeminent, there were 
many others who have fallen into oblivion largely because their 
ideas are out of touch with modern feelings. Defoe practically 
invented the Novel, and the Drama was to a large extent rescued 
from the licentiousness which characterised the productions under 
Charles II. Swift produced some of the most biting satires of the 
period, while Addison, in the Sfectator, ridiculed in choicest Eng- 
lish some of the more absurd social manners, and achieved his 
purpose of laughing them out of existence. 

10. Zeaching.—Chap. IX. ‘Scholarship School Management,’ 
and the Questions at end of book bearing on it. 
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THE REIGN OF ANNE, 





DATE. Home Events. PARLIAMENT. 





| 
| D 
1702 Nott'ngham, Godolphin, and | R 


Queen Anne's Bounty. 


1703 | The Great Storm. Occasional Conformity Bill lost. 


B. 


1704 | Fraser's Plot. Scotch Act of Security. Cc 


New Parliament. Whig. 


Rochester in Power. ic 


| Marlborough inactive owing to jealousy and 


{ 
THe War. LITERATURE. 
| 


eclaration of War. French driven out of Venloo. Defoe—‘ Shortest Way with Dis- 
uremonde, Liége ; unsuccessful attack on Cadiz. senters.’ 


apture of Spanish galleons by Rooke. Daily Courant Published. 


Methuen Treaty, Portugal and Savoy join 


Grand Alliance. 


| Marlborough reduced Bon Huy, and Limburg. 


Swift—' T Tub’ ‘B: 
attle of BLENHEIM. ‘Of Booka’ oo hoe et 
apture of Gibraltar. 





Addison’s ‘ Campaign.’ 
»ope’s ‘ Pastorals.’ 





timidity of allies. Capture of Monjuich and 





7795 Regency Bill. Barcelona. 
Winter spent in negotiations. 
sansnacaseninatipatieicaainainstetts _ i ns . attainment 
Sones dare: RAMILLIES. Villeroy beaten. Capture of 
= Act of Union with Scotland Brussels, Antwerp, Louvain, Ghent, Bruges, | 
7 to take effect May rst, 1707. Ostend, etc. | 
Overtures for peace by Louis. | 
Union Jack as National Flag. || First meeting of United Parlia- | . ‘a ’ 
eth Sir C. Shovel wrecked on Scilly. | ments. ALMANZA. | Steele—‘ Gazetteer. 
| 
irae \ sient is 4 
Death of Prince George. OUDENARDE. Vendéme beaten. 
1708 | Completion of St, Paul's 3rd Parliament. Whig. French driven out of Lombardy and Naples. | 
Cathedral. Capture of Lille. 
| | 
oe { | ' : _ i = a a Rant 
| Proposals of peace by Louis XIV. } 
1709 | Marlborough captures ‘Tournai. 


Trial of Dr. Sacheverell. 


*74° | General Post Office Established. 4th Parliament. Tory. 
Dismissal of the Duchess of Marl- Occasional Conformity Act M 
— borough. | passed. 





1712 | Death of Godolphin. 


Schism Act. 


1714 Death of the Queen. | Whigs in Power. 





MALPLAQUET. Capture of Mons. 


| Capitulation of English at Brihuega. 


Negotiations for peace. 


1713 TREATY OF UTRECHT. 


TATLER (by Steele). 


Whig Examiner (Addison), 


The Spectator (Addison and 
Steele). 
Pope’s ‘ Essay on Criticism.’ 


arlborough hampered by secret negotiations for 
peace. Dismissed. 


Pope’s ‘ Rape of the Lock.’ 


Guardian (by Steele). 
Addison’s Cato. 














11. Domestic Economy.—Investments, Method of Saving open 
to various grades of society. 

12, Music.—Chap. IX. ‘School Music Teacher.’ 

13. French.—Chap. IX. ‘ Philosophe sous les Toits.’ (PRAc- 
TICAL TEACHER Edition). Practice should be taken at retransla- 
tion from English, and all who are taking the paper should work 
each week one of the French Papers previously set. An Exercise 
in Parsing is usually set, and also a question on the Irregular 
Verbs, 

Test Questions. 
1. Penmanship. 
(2) Largehand—Youthfully, Zoroaster. 
(4) Smallhand—Be good sweet maid, and let who will be 
clever. 

2. Analyse the following, and parse words in italics. 

) As im an evening, when the gentle air 

Breathes to the sullen night a soft repair, 

I oft have sat on Thames’ sweet bank, /o Acar 

My friend with his sweet touch te charm mine car 
When he hath played—as wel/ he can—some strain 
That dikes me, straight | ask the same again, 
And he, as gladly granting, strikes it o'er 

With some sweet relish was forgot before. 


a 


4) As the introduction of these representations had been an improvement 
upon those plays which consisted of scriptural characters on/y, so was the in- 
troduction of historical personages an improvement upon ¢/ose which employed 
only a set of impersonated ideas. It was soon found ¢/a?z a real human being, 
with a human name, was better calculated to awaken the sympathies and keep 
alive the attention of an audience, and not /ess to impress them with morai 
truths than a being that on/y represented an idea of the mind. 


(c) ‘ Let vanity adorn the marble tomb 
With trophies, rhymes, and scutcheons of renown 
In the deep dungeon of some Gothic dome, 
Where night and desolation ever frown. 
Mine be the breezy hill that skirts the down, 
Where the green grassy turf is a// I crav-, 
With here a there a violet bestrown, 
Fast by a brook or foun tain’s murmuring wave, 
And many an evening su shine sweetly on my grave. 
(2) ‘ As in a theatre the eyes of men, 
After a well-graced actor leaves the stage, 
Are idly bent on him ¢haé enters xex7, 
Thinking his prattle to be tedious : 
Even so, or with much more contempt, men’s eyes 
Did scowl on Richard. No man cried ‘‘ God save him. 
No joyful tongue gave Aim his welcome home.’ 


3. What do you understand by the Lake School of Poets? What 
was the characteristic of their writings? Give as full account as you 
can of one of them. 

4. Give the derivations of all words derived from the Latin in 
passage (6) above. 

5. Work the following :— 

a) The longer sides of two rectangles are 189 and 244 yds., the shorter 


sides 45 and 36 yds. Find the area of a square that is intermediate in area to 
the two rectangles and whose side consists of an exact number of yards. 


Ans. 8,640 sq. yas. 


4) A floor is halt as long again as it is broad, and contains 13,824 sq. ft. 
Find the length of the shorter side and the cost of flooring at 4}d. per. sq. yd 
Ans. 06 ft.. £28 16s. 
—— 
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(c) A square plot of land contains 824,464 sq. yds., what is the length of a 
side. If a drive 42 ft. wide be made all round it on the inside, what will 
be its area, and what the cost of making it at 44d. per sq. yd. 

Ans. 908 yes. ; to ac. 1,664 sq. yds., £938 14s. 


@) A beam 18 ft. long, whose tramsverse section is a square contains 200 
cubic ft. of timber. What is its breadth ? Ans. 32 ft. 4 in. 
eC 





(e) Show that the square root of *37 exceeds the cube root of ‘217 by a 
difference which very nearly equals ris 
6. Explain the following terms: Wady, Oasis, Copt, Fez, 
Esparto, Karroos, Transvaal, Boer. 
. What do you know of the Congo Free State ? 

Where are, and what do you know of the following places :— 
Madeira, Zanzibar, Khartoum, St. Helena, Mauritius, Gold Coast, 
Liberia, Mombasa, Kimberley, Stanley Falls, Victoria Falls, Con- 
stantia, Port Said. 

9. Give some account of the British South African Company and 
its work. 

10. Mention the chief acts passed in William III.’s reign with 
dates. 

11. What gave particular importance to the proceedings of Par- 
liament immediately following the Revolution of 1688 ? 

12. Discuss the personal  S acotesn of William III. 

13. What were the results of Marlborough’s victories ? 

14. Write notes for lesson on one of the following : 

e (@ The Metric System ; (4) Mountains ; (c) Post Office Savings Bank ; (d) 
ork, 

15. How do you distinguish venous from arterial bleeding? How 
would you endeavour to check each ? 

16. Outline your treatment for a child suffering from measles. 

17. Suppose a child fainted in schoo], what would you do ? 

18. Explain the three forms of the Minor Scale. 

19. Give the absolute pitch of each of the following notes : 
- - key A, ¢e in key F, sod in key G, ray in key Ab, /ah' in 

ey C. 

20. Explain the following terms : Syncopation, sostenuto, can- 

tabile, D.C., a tempo, larghetto. 





CORRESPONDENCE, 
RULES AS USUAL. 
All communications and queries with regard to the PUPIL 


TEAGHERS’ AND SCHOLARSHIP COURSE should be ad- 
dressed to‘ A. T. FLux, The Bays, Belvedere, Kent.’ 





ANSWERS TO CORRESPONDENTS. 

Heather.—Penmanship very good, 50/60, The slope of your 
writing is greater than that usually adopted, and there is a tendency 
to taper down-strokes instead of keeping them the same thickness 
throughout. 

Stronso (Dover).—Down-strokes in largehand much too thick ; 
the tops of the letters must not be ‘painted’ square. Smallhand 
good, but rather too large, 45/60. Essay :—Thought very good. Ex- 
= lacking in polish. Several slips in spelling, which should 

ve been detected in revision. Punctuation needs attention, 48/60. 

L. F.P.—Essay, 55/60. General writing poor. Spelling correct. 
Penmanship, 30/60. Lacking in good style, because totally differ- 
ent to your ordinary writing; r’s and S’s incorrectly formed. 
Practice from a good copy-book daily. 

Queenie.—Map, 23/30. Coast line not dark enough. Printing 
loose and irregular. Study the rules given in last month’s issue. 
Penmanship, 55/60. Tendency to backward slope must be checked. 

Discipulus.—One hour is allowed for essay in Scholarship Ex- 
amination. Your essay is fairly good, 45/60. The diction lacks 
ease. Penmanship, 42/60. Use a finer pen, and pay more atten- 
tion to careful finish in details. 

A.F.F. (Cannock).—1. ‘My,’ ‘they,’ ‘our,’ ‘your,’ I should 
term possessive adjectives, or pronouns in possessive case, The 
nomenclature is a matter of taste. 

2. The sentences run thus : the analysis is then apparent :— 

(2) The good man may be weak, be indolent. (Simple.) 

(4) Nor is his claim to plenty, but content. (Simple.) 

(¢) But is your demand o’er. (Principal.) 

(@) If you grant him riches. (Adverb of Condition.) 

(e) The good shall want health-power. (Simple.) 

(/) You add health and power and every earthly thing. 
(Simple. ) 

(g) Why would you give him bounded power? (Simple.) 

(4) Why would you give him private power? (Simple.) 

(¢) Why is he no king? (Simple.) 

(7) Why is external power given power internal? (Simple.) 

Parsing. Supply ‘ What would follow then ?’ 

‘Plenty’ and ‘content’ are abstract nouns, obj. case, governed 
ry fo. 

No. This is best parsed as a ‘word sentence’ ; it is hardly an 
adverb. 


fay is the same as above. ‘External and internal,’ adjectives, 
qualifying ower or denefits, understood. 

S.—Essay, 43/60. Sentences disjointed, do not run easily. Thought 
good. Penmanship, 50/60. Very good style, might be improved 
in firmness and beauty. 

Asterisk.—Essay, 40/60. Very good, but not enough. 40 to 
50 lines needed at least. 

Plato.—‘ Comus,’ 584-609. Yes, I still retain my opinion, and 
do not retract a single statement in it. Notwithstanding the power 
of illwill, sorcery, or what is usually (and wrongly) called chance, 
I shail believe that Virtue may be subjected to assaults without 
receiving hurt; foul force may be employed, but the virtuous is not 
caved by it. Nay the very means employed to cause its downfall 
often has the effect of emphasising its power and glory. This 
struggle between good and evil will go on eternally, till vice is 
finally separated and confined to itself, when, seething in hideous 
unrest, it will destroy itself for want of anything else to act upon. 
If this is not so, the very foundations of all our moral belief are 
rotten and infirm. But let us proceed at once. My sword shall 
never be raised against the just and righteous decisions of Heaven, 
but I will compel this foul brute to restore my sister to freedom, or 
drag him to a disgraceful death, though he be surrounded by all 
the hideous and loathsome monsters that dwell in Hades or in the 
utmost confines of the earth. 

S.R. (Great Horton).—I think the sum sent must be wrongly 
stated. It does not work out in any way without enormous 
fractions. 

F.J.M.—Penmanship, 57/60. r’s in smallhand not correctly 
formed. Essay, 57/60. A decided improvement. ‘ 

Olive. —Largehand, 25/30. Smallhand, 15/30. Pen held incor- 
rectly ; this should be remedied at once. Angularity spoils many 
of the small letters ; down-strokes should be firmer. 

7.].D.—It will be useless to take other subjects from an exami- 

nation point of view. Next year, Physiography (only) and Freehand 

will be examined at the Scholarship Examination. Write for the 

syllabus to The Secretary, Education Department, Whitehall, S.W. 
(Other Correspondents answered by post.) 


—~1oo— 


OUR NEW CERTIFICATE CLASS 
FOR 1899. 


By GEORGE COLLAR, B.A., B.Sc., 
Headmaster of the Stockwell Pupil-teacher School. 





ba taking up the work for the Certificate Examination for 
1899, it will be well to consider first of all the conditions 
which must be fulfilled by those who seek admission. 
The first year’s examination is open to :— 
(a) Those who have completed one year’s continuous 
training in a Training College. 
(4) Teachers, over 19 years of age, who have been em- 
ployed for not less than two years, either 
(1) as provisionally certificated teachers, or 
(2) as teachers under Article 82, exception (6). 
(c) Assistant teachers under Article 50 or 51, who 
have served for at least one year in (i) inspected schools, 
(ii) central classes for pupil teachers, or (iii) certified 
schools for the blind and deaf; and have in either of 
such situations obtained a favourable report from an in- 
spector on their skill in teaching, reading, and recitation. 


The second year’s examination is open to :— 

(a) Students in training colleges at the end of their 
second year. 

(6) Teachers who have passed the first year’s examina- 
tion, and have been engaged an additional year (see ¢, 
above), and have obtained a second favourable report 
from an inspector on their skill in teaching, reading, and 
recitation. 

(c) Students who have completed a year of training 
under Article 115 (0). 

(@) Graduates under Article 57 (i) (a) or (6). 

(e) Teachers who obtained certificates by passing the 
first year’s examination before 1891. 

(f) Teachers certificated by the Irish Commissioners 
who satisfy the conditions of Article 57 (i) (4). 

The third year’s examination is open to students in training 
colleges only. For this reason we shall not attempt to cover 
the work of the third year course, for, although we venture to 
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think that training college students may occasionally receive 
assistance from our notes, we feel that the chief function of 
this course is to assist those who have no other systematic 
supervision and direction in their studies. 

Every intending candidate should at once write to the 
Secretary, Education Department, Whitehall, for a copy of 
the Syllabus for the Certificate Examination, 1899. But 
since every syllabus is at best only an outline of the work re- 
quired, he should frequently refer to papers set at previous 
examinations to see the lines on which the work is supposed 
to run. 

The report of the Departmental Committee on the Pupil- 
teacher System contains a syllabus which may be regarded 
not only as suggestive of the curriculum for future certificate 
examinations, but also as amplifying the syllabus at present 
in use. This is particularly the case with that section of the 
Theory of Teaching which is comprised under ‘ The general 
principles of Logic’ ; ‘The elements of Psychology applied tu 
Teaching, and the elements of Ethics, with special reference 
to the government and discipline of children.’ 

The examination consists of two distinct parts, each having 
a separate syllabus and a separate pass list. Hence it is 
possible to fail in one part but pass in the other, or to obtain 
a different class in each part. Those who enter for the first 
time, or those who have previously failed in 40/4 parts, must 
take up both parts ; but those who have passed in one part 
only need not (but may if they wish it) be re-examined in that 
part in which they have passed. 


TEXT-BOOKS. 

In selecting text-books, the student requires (a) accuracy in the 
information supplied, (4) a sufficient amount of it to cover the set 
syllabus, (c) an interesting style, and (¢@) an arrangement of the sub- 
ject matter that will assist the memory to recall just the parts that 
are required. The following are suggested as fulfilling these condi- 
tions in a very great degree, but it is not claimed that they are the 
only ones that do so. 

Besides the book selected as a text-book, the student should read 
any other works on his subjects which come within his reach— 
books not written with a view to preparing for an examination ; 
thus in connection with Geography he will find books on Travel, 
Exploration, etc. Such books can generally be borrowed from the 
free libraries, and the time spent in reading them will generally be 
amply repaid in the enlightened interest which the student will find 
in the study of his subject. Works of this class will be referred to 
in the monthly papers in connection with those parts of the subjects 
on which they bear. 

Reading.—Copies of the standard authors and a book on elocu- 
tion, or on the art of reading aloud, such as Meiklejohn’s ‘ Manual 
of Expressive Reading’ ; Chambers’ * Elocution.’ 

Repetition.—The play from which the lines are selected. 

Penmanshi~.—A_ copy-book, such as ‘The Royal Star,’ or 
‘Royal Upright’ (Nelsons) ; Philip’s ‘ Semi-upright’ ; Chambers’ 
‘Government Hand,’ Nos. 4, 8a, and 10. 

Teaching.—Cox and Macdonald’s ‘Suggestive Handbook of 
Practical School Method ’ (Blackie) ; Landon’s ‘ Principles and 
Practice of Teaching’ (Holden) ; Fitch’s ‘ Lectures on Teaching’ 
(Cambridge University Press) ; Bain’s ‘ Education’ (Kegan Paul). 

Logic.—Jevons’ ‘ Elementary Lessons in Logic’ (Macmillan). 

Psychology.—James’ ‘ Text-Book of Psychology’ (Macmillan) ; 
Sully’s ‘ Handbook of Psychology ’ (Longmans). 

Ethics.—‘ Mental Seience, Logic, and Ethics,’ by T. Cartwright, 
B.Sc. (Nelsons) ; Mackenzie’s ‘ Manual of Ethics’ (Clive). 

Composition.—Nichol’s ‘ Primer of English Composition’ (Mac- 
millan). 

Arithmetic.—Christian and Collar’s ‘A New Arithmetic’ (Hol- 
den) ; Lock’s ‘Arithmetic for Schools’ (Macmillan) ; Brook-Smith’s 
‘Arithmetic in Theory and Practice’ (Macmillan) ; Pendlebury’s 
‘ Arithmetic ’ (Bell). 

Needlework.—Rosevear’s ‘ Needlework’ (Macmillan). 

English Language.—Nesfield’s ‘ Historical English’ (Mac- 
millan) ; Morris’s ‘English Grammar’ (2s. 6¢., Macmillan) ; 
Meiklejohn’s ‘ English Language’ (Holden) ; Daniel’s ‘Grammar’ 
(National Society) ; Addison’s ‘Selections from the Spectator’ 
(Golden Treasury Series) ; Milton’s ‘ Comus’ and ‘ Lycidas’ in Mac- 
millan’s ‘ English Classics’ ; ‘ King Lear’ and ‘ As You Like It,’ in 
the same series, or Clarendon Press, or University Tutorial Series 
(Clive). 

Geography.—Meiklejohn’s ‘ New Geography’ (Holden) ; Brook’s 
‘Geography’ (Nelson) ; Gill’s ‘Students’ Geography’ (Gill and 
Son) ; Longman’s ‘Geographical Series’; Hughes’ ‘ Geography’ 
(Philip and Son). 
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Atlas.—Philip’s ‘Student’s Atlas’; Collins’ ‘Student’s or Col- 
legiate Atlas’ ; Bartholomew’s ‘Globe Atlas’ (Nelson, 2s. 6d.) ; 
Longman’s ‘ Five-Shilling Atlas.’ 

Zfistory.—Gardiner’s ‘Student’s History’ and its ‘Companion 
Atlas’ (Longman’s) ; Meiklejohn’s ‘History’ (Holden) ; Green’s 
‘ History’ with Tait’s ‘ Analysis,’ Vols. III. and IV. (Macmillan). 

Domestic Economy.—Nelson’s ‘ Domestic Economy.’ 

30 ral —Hall and Stevens’ (Macmillan) ; ‘Tutorial Euclid’ 
Clive). 

Algebra.—‘ Algebra for Women Students’ (Hall and Knight) ; 
‘ Algebra for Beginners’ (Macmillan). Men students and women who 
desire to study the subject more thoroughly should get such a book as 
Hall and Knight’s ‘Elementary Algebra’ and ‘Higher Algebra’ 
(Macmillan) ; C. Smith’s ‘ Algebra’ (Macmillan). 

Mensuration.—Longman’s ‘ School Mensuration’ ; Todhunter’s 
‘ Mensuration for Beginners’ (Macmillan). 

ee B. We propose to deal with Latin and French 
only. 

french.—X. de Maistre, ‘Voyage autour de ma Chambre.’ 
(Clarendon Press) or (Hachette. )—Coppée’s ‘ Luthier de Cremone.’ 
(Hachette. )—Scribe, ‘Le Verre d’eau.’ (Hachette. )—Brachet’s 
Public School French Grammar. (Hachette. )—Macmillan’s French 
Course, I. and II.—Fasnacht’s Synthetical French Grammar.— 
Bertenshaw’s French Course. (Longmans. )—Dictionary. (Cassell’s. ) 

Latin.—Virgil, Aneid, Bk. ix.-Macmillan’s Elementary Clas- 
sics, or University Tutorial Series. (Clive.)—Cicero, In Catilinam I. 
University Tutorial Series. (Clive. )—Public Schools Latin Primer ; 
Public Schools Latin Grammar. (Longmans.)—Belcher’s Latin 
Prose. (Macmillan.)—Macmillan’s Latin Course—Tutorial Latin 
Grammar. (Clive.) 

SYLLABUS. 

It will be seen from the syllabus that men and women have 
many subjects in common. So, in some cases, have the first and 
second years. We propose, therefore, to arrange the syllabus for 
each month under subjects, and subdivide where there is a differ- 
ence in the work of the two years or of the two sexes. 

We hope that we may be able to entrust the following subjects to the 
care of our readers without devoting further space month by month. 

1. Reading.—This is an extremely important subject, but 
seldom receivcs the attention it demands. The student is referred 
to the circular on the subject recently sent by the Education De- 
partment to the Training Colleges and Pupil Teacher Schools. 
This circular contains some very valuable hints on the subject. 

The syllabus requires candidates to read from: two books pre- 
viously approved by the Inspector, and also from one chosen by the 
Inspector on the day of the Examination. Candidates should 
therefore at once select two books, and submit the names of them 
to their Inspector, asking for his approval. The following are 
suggested as suitable :— 

Novels by Sir Walter Scott, R. L. Stevenson, Charles Kingsley, 
George Eliot, Charlotte Bronté ; De Foe’s ‘ Journal of the Plague 
Year’ ; ‘Ideal Commonwealths’ (Morley’s Universal Library). 

Emerson’s Essays. 

Southey’s ‘ Life of Nelson.’ 

Ruskin’s ‘ Sesame and Lilies,’ or ‘Crown of Wild Olive’; Car- 
lyle’s ‘French Revolution,’ or ‘ Past and Present’ ; Smiles’ ‘Self- 
help,’ ‘ Duty,’ or ‘ Thrift’ ; Lubbock’s ‘ The Uses of Life.’ 

Apart from the fact that ‘the Inspector may ask questions in 
order to ascertain whether the books approved of have been read 
with due care,’ the student should select books which deserve 
careful study on their own merits, and, having done so, should not 
only read them carefully, but make a running analysis, chapter by 
chapter or section by section. He should also note those points 
about the book which strike him as being particularly noteworthy, 
stating why they impress him, whether favourably or otherwise. 
Short passages should be committed to memory which illustrate any 
particular point in style or which seem to afford especially-happy 
expressions of ideas. 

Finally, the art of reading aloud can only be acquired by practice 
in reading aloud, and the student should get a friend without a book 
to hear him read and freely to criticise all his short-comings. 

2. Repetition from Memory. — Although the number of 
lines from Shakespeare has been reduced from 300 to 200, the 
alternative remains at 150 from Shakespeare, together with 100 
from some standard author in a foreign language, which is not an 
arrangement calculated to favour the enthusiast for reciting in a 
strange tongue. Still, so much good may be derived from com-. 
mitting to memory a passage of Latin or French that students who 
take languages are strongly advised to take the alternative, although 
they will be obliged to prepare a greater total number of lines. 

The choice in the case of second-year students will naturally fall 
on either ‘ King Lear’ or ‘As You Like It,’ these being the plays 
appointed for study in English, and, as first-year students commonly 
have friends, who are taking second-year’s papers, it might be to 
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their advantage to work with their friends. In any case, the lines 
should not be learnt from a book of ‘selections,’ but the whole play 
should be read and the lines studied in relation to the work as a whole. 

Students in Training Colleges are examined in these two subjects 

by the Inspectors of Training Colleges ; Acting Teachers are ex- 
amined by the Inspector of their own schools, with whom the neces- 
sary arrangements should be made at the earliest convenient date. 
_ 3: Penmanship.—‘To write a specimen of the penmanship used 
in setting copies of text-hand and small-hand.’ Considerable lati- 
tude is allowed in the choice of style. The student is, however, 
advised to select one which is nearly, but not quite, upright, and to 
avoid those in which the spaces between the letters are great, or 
the parts of the letters crowed together. A maximum of 75 marks 
is allowed for Penmanship, and students who are at all weak should 
devote a few minutes regularly to the subject. 

_4. Spelling.—Students should be able to spell all the words 
likely to occur in an ordinary piece of dictation, but if their powers 
of observation have not yet brought them up to this pitch, they had 
better get a collection of difficult words commonly misspelt. 

5. English Composition.—‘ To write plain prose upon a given 
subject.” Some general advice will be appropriate here, although 
we propose to suggest ‘subjects,’ and to deal with common faults 
month by month. 

It has been very truly said that ‘ to write good prose is as difficult 
as to write good poetry,’ and that ‘prose is the highest form of 
poetry.’ Yet, in spite of this, the average student wishes to be a 
law unto himself, and fails to recognise those necessary restrictions 
which must lead him up to correctness of expression and perfection 
of composition. 

First, with regard to subject matter, how frequently, especially in 
an examination, does a student attempt to write on a subject of 
which he is almost completely ignorant! How can there be any 
correctness of expression in such a case? ‘ Expression’ means the 
pressing out of that which is within, and if the thoughts are not 
present they cannot be expressed, and any collection of words which 
professes to express those absent thoughts must be sheer nonsense. 
This shows the necessity for wide general reading on the part of 
the student in order that he may have sufficient general information 
to compass the ‘given subject.’ Next, attention must be paid to 
the form in which the ideas are expressed—how they are ‘placed 
together,’ for this is what‘ composition’ means. An exhaustive study 
is therefore recommended of such a book as Prof. Nichol’s ‘ Primer 
of Composition,’ and a critical study of passages of good English 
prose, the student asking himself whether each sentence expresses 
the writer's thoughts in the best possible way, wherein the points 
of excellence lie, and wherein (in case of preference for another 
form) the weaknesses. 

6. Drawing and Science.—Very little help in drawing can be 
given in such a series of papers as ours, and, owing to the wide 
range from which the Science may be selected, we are debarred by 
want of space from attempting the Science work, but as there are 
Science and Art Classes within the reach of nearly all our readers, 
we strongly advise them to join such classes. 


SPECIAL SUBJECTS FOR OCTOBER. 
THEORY OF TEACHING. 

First YEAR.—Methods of Teaching Reading and Spelling.— 
Importance of good reading. Characteristics of good reading : (a) Pro- 
nunciation ; (4) Modulation and Pitch ; (c) Emphasis and Accent ; 
(2) Rate, fluency ; (¢) Correct phrasing and intelligent expression. 

The Alphabet.— Names ~. values of letters ; order of teaching. 

Methods —Look-and-say, phonetic, phonic, alphabetic ; defects 
and points of superiority in each. Method combining their respec- 
tive advantages, 

Simultaneous and Individual Reading, advantages and disadvan- 
tages of each, 

Pattern Reading, its use and abuse. 

Charatteristics of a good Reading Book. 

Silent Reading. 

Logic.—Scope of the subject. Terms, kinds of, Ambiguity, 
various ways in which it may arise. Transfer of meaning of terms. 
Extension and Intension, their inverse relation to one another. 
Development of the language through generalisation and specialisa- 
tion of terms, and by the use of metaphors. Introduction of terms 
from other languages. Doublets, synonyms. 

SECOND YEAR.—/sychology.—Scope of the subject. Its im- 
portance as the foundation of all educational methods. Information 
gained from books to be verified and confirmed by introspection 
and observation of children. 

Sensation in general. The terminal organs in general; the 
retina, rods and cones, inner ear, organ of Corti, tactile corpuscles, 
taste cells, olfactory nerve-endings. 

Auxiliary or physical portions of the organs of sense. 

Conditions of sensations ; Weber’s law. 


Organization.— General conditions of well-arranged school pre- 
mises. Playground, Hall, Class-rooms. Advantages and disad- 
vantages of having one large room. Size and position of windows, 
arrangements for opening. Floor area and cubicspace required per 
child. Flooring : blocks v. boards, combination of the two. Ven- 
tilation and warming. Colour of walls. Sanitary arrangements. 


ENGLISH COMPOSITION. 


Sketch plans for essays on the following :— 
1. Universal disarmament. 

2. Propriety in dress. 

3. Commercial education. 


ARITHMETIC. —Second-year Women. 
Men and Women. 

The Simple and Compound Rules. Preliminary definitions, 

units, numbers, digits—their intrinsic and local values. Theories 

on which the teaching of subtraction is based : Complementary 

Addition, Decomposition, Equal Additions ; three points of supe- 

riority in Complementary Addition. Multiplication by the highest 

digit first (e.g. in multiplying by 673). Italian Method of Long 

Division ; Division by factors ; how to obtain the correct remainder. 

Remainder not to be joined by + sign to the quotient. Various 
illustrations required in teaching the Compound Rules. 


Music. 

Staff Notation.—Notes, their form (time names). 

The bass and treble staves ; letter names of the notes on the 
lines and spaces. Structure of a major scale, position of the two 
semitones. Natural position of the semitones in the open key (C). 
Construction of various major scales by starting on the required key- 
note and inserting the sharps and flats required to make the semi- 
tones fall between the 3rd and 4th and the 7th and 8th. Table of 
key signatures to be drawn up from scales thus constructed, and 
committed to memory. 

Tonic Sol-fa Notation.—The major scale ; steps ; Mental effects. 


First-year 


ENGLISH. —First Year. 

Groups of languages forming the Indo-European family. 

Classification of the Teutonic group. 

A. High German. 

B. Low German, comprising (i.) Gothic, a highly-inflected lan- 
guage. (ii.) Scandinavian, including the languages now spoken in 
Denmark, Norway, and Sweden, and in Iceland, and some English 
words introduced in the fifth, ninth, and tenth centuries.  (iii.) 
Saxon, including old Saxon, Frisian, Dutch, Flemish, and English. 

Reasons for regarding English as derived from Old English (often 
called Anglo-Saxon). 

Prepare Life of John Milton. 


Second Year. 


Prepare Life of Shakespeare, and read carefully through ‘ King 
Lear’ and ‘ As You Like It,’ making a short running analysis of 
each play, act by act, and scene by scene. 


GEOGRAPHY (/or all). 

Every place mentioned in the text-book should be found in the 
map, and its exact position carefully noted. It is advisable to draw 
sketch-maps, and to mark in them the points to be committed to 
memory. Blank outline maps are also very useful. 

General survey of British Possessions. 

The British Empire, including about one-fifth of the area and 
one-fourth of the population of the globe, is the greatest empire in 
point of wealth, power, and influence. 

Note the uses of possessions, and the various modes of acqui- 
sition. 

British Possessions in Europe. 

Channel Islands—remnant of former French possessions of our 
Norman kings. 

Gibraltar, of great importance to England, although it has no 
products. 

1. Its position makes it of immense strategic value. 

2. It is a great depdt, a coaling station, and a port of call. 

Malta, note its important exports and its value to England. 

Classify possessions in Asia, and note exact position of each on 
the map. 

1. In S.W. Asia: Aden, with Perim, Kamaran Is., Kuria Muria 
Is., Behrein Is. 

Aden has no products of its own, but is a great centre of trade 
Note effect on trade of Aden exercised by— 

(a) The discovery of the Cape route to the East. 
(6) The opening of the Suez Canal. 
2. In E. and $.E. Asia: (a) British East Indies, (4) Hong Kong 
and Kowlvon, and (c) British Indo-China. 
Sphere of influence in Yangtse Valley. 
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3. In S. Asia: India, Ceylon, British Beluchistan, British Indo- 
China. 

Draw sketch map of the Indo-Chinese Peninsula, and mark 
the various British possessions, noting that British influence pre- 
dominates in the west, and French in the east, Siam being the 
only native state now independent. 

Careful study of Indo-China, which includes— 

( Upper Burmah, formerly the 
kingdom of Burmah. 
Lower Burmah, formerly 
British Burmah. 
(6) The Straits Settlements, including Pulo-Penang, Welles- 
ley Province, Malacca, Singapore. 
(c) Protected Native States of Malay Peninsula. 

Note the growing commerce of Burmah, the great trade of Ran- 
goon, and the varied trade of Singapore. 

India. —Mountains, table lands, plains, rivers. 

Draw a map and mark in the physical features. 

Notice that the mountains are on the borders, the weak part of 
the land boundary being in the N.W., from which point India has 
been several times invaded. 

Contrast the plains of Ganges and Indus, noting that the former 
is highly fertile (except in Terai) and densely peopled ; the latter 
desert-like in part, productive only along the banks of rivers and 
canals ; the Punjaub, the most fertile portion of the Indus basin, is 
much drier than formerly, as shown by dry and disused river-beds. 

Contrast also the Rivers Ganges and Indus; the former commer- 
cial, and therefore having many towns on its banks ; the latter 
unsuited for traffic. 


(2) Burmah, consisting of. 


ENGLISH HisTory (é0¢h years). 

The condition of England in the closing years of the reign of 
Elizabeth. Complete submission of Ireland. 

Family connections of James I. Personal character and theory 
of kingly office. 

The Plots: (¢) Main, for placing Arabella Stuart on the throne ; 
(6) Bye Plot for seizing the king and enforcing changes in the 
government (Sir W. Raleigh imprisoned in connection with this) ; 
(c) Gunpowder Plot. 

The King’s favourites, Robert Carr, George Villiers. 

General condition of the other European states at the beginning 
of the 17th century. 

King and Parliament. Compare with relations between Eliza- 
beth and her Parliament. 

Means of raising revenue. (qa) Illegal : customs duties, fines, and 
benevolences. (4) Legal but objectionable : by granting monopolies, 
charges on the letters patent of peers, institution of the title of 
baronet. 

Prepare biographies of Sir W. Raleigh, Bacon, and George 
Villiers. 

The student of English History is often at a disadvantage owing 
to his complete ignorance of the history of other countries. From 
this cause he is unable to put the events he studies into correct per- 
spective so to speak, and to realise how our own country is affected 
by events happening elsewhere, and vice versé. Suggestions will 

made from time to time for the reading of certain books or parts 
of books. To begin with, the student is advised to make himself 
familiar with the outlines of the history of Rome. Time will per- 
haps hardly allow of the study of so large a work as Dr. Smith’s 
History of Rome, but at least such a book as Bishop Creighton’s 
Primer of Roman History (Macmillan, Is.). 


DoMEsTIC ECONOMY OR GEOMETRY. 

WomMEN STUDENTs.—These two subjects are alternative, and 
our lady friends are strongly advised to take Geometry in place of 
Domestic Economy, for the following reasons :— 

1. The study of the Elements of Geometry as set down in the 
syllabus, will have much superior educational effect upon them. 

2. The course is much more definite ; that in Domestic Economy 
is vague, and if studied fully involves some vf the higher parts of 
chemistry, for instance, without assuming that students have studied 
the elements of that subject. This leads to ‘cram.’ In fact errors 
in the text-books are not unknown, and many who write on this 
subject and talk very freely of ‘proteids’ and ‘carbohydrates,’ 
would be quite unable to identify a body belonging to one of these 
classes. 

3. The mark obtainable for Geometry is not only 334 per cent. 
higher than that for Domestic Economy, but the student of 
Geometry is more likely to approach the maximum. 

We shall therefore only deal with the syllabus in Geometry, 
unless we receive some very urgent requests from those whom we 
have failed to convince. 

Having anticipated the work on Logic by reading the latter part 
of Lesson XII. (Jevons), the student should carefully study the 
Definitions in Euclid, and note carefully whether each one fulfils 
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the conditions required of a good definition. [N.B.—Definition 10 
is rather the description of a right angle than a definition.] Next 
try the effect of leaving out any terms from the definition ; ¢.g, 
Parallel straight lines are such as [are in the same plane, and which] 
being produced ever so far [both ways| do never meet. Find cases 
which would be included, and wrongly so, if the phrases in brackets 
were omitted. 

Prepare the postulates and axioms, and the meaning of the 
terms proposition, problem, theorem [general and particular], 
enunciation, data and quzsita, hypothesis and sequence, construc- 
tion, proof, corollary. 

Study Prop. L., committing to memory only the general enuncia- 
tion. The construction is very easy, and the various steps which 
are necessary to prove that the required figure has been constructed 
are easy to follow. 

MEN.—First Year.—Although we will assume that the first two 
books have been read for Scholarsbip, yet it will be well to revise 
back work. Revise therefore Book I. to end of Prop. 26, bearing 
in mind that the only parts to commit to memory are the general 
enunciations, and each of these must be associated with its #uméer, 
in order to serve as a reference in proving subsequent propositions, 
If the numbers of a few conspicuous propositions are fixed in the 
mind, the intervening ones will easily En into order, 

Second Year.—If necessary revise Book I. (see above) ; Book IV. 
definitions and Propositions I.-IX. These seem rather long, but 
they are remarkably simple and straightforward, 


ALGEBRA, 

Although not specified for First-year Women, this subject may 
be studied by them with advantage. 

Second-year Women may answer questions in Algebra as alter- 
native to questions in the Arithmetic Paper, and those who passed 
with credit in Arithmetic in the first year may take a separate paper 
in \lgebra in p!ace of Arithmetic. 

For October work to the end of the chapter on Division, paying 
especial attention to brackets. 

First-year Men.—Revise the four simple rules, Involution and 
Evolution, and the rules for writing at sight the value of such 
expressions as— 

(a + 4)?; (@a—); (a +4) (a—d) ; (x +7) (x +4); 
(~ — 3) (« + 8). 

Second - year Men.— Revise First Year’s work, particularly 
Factors and Theory of Quadratic Equations. Read chapter on 
Permutations and Combinations. 

LATIN. 

Both Vears.—Revise the Accidence of Nouns, Adjectives, and 
Pronouns, 

Prepare outlines of life of Cicero. 

Read account of the Catiline Conspiracy in Smith’s (or other 
fairly full) History of Rome; read also Sallust’s Catiline Con- 
spiracy. If unable to read the original, read Bohn’s or other good 
translation. 

Translate ‘In Catilinam,’ chaps. 1-3. 

In a note-book write on the left-hand page the English transla- 
tion of short sentences you will find in ‘Cicero,’ ¢g., ‘Up to what 
point, O Catilina, ate you imposing upon our patience.’ In a week’s 
time take the note-book and re-translate these on the right-hand 
page ; then correct these Latin sentences by comparing with the 
original, 

ent Year.—In addition to the above prepare life of Vergil, 
read a summary of the subject-matter of the whole A:neid, and 
translate ix. I-24. 

FRENCH. 

Both Years.—Accidence of the Article, Noun, and Adjective, with 
exercises. 

Prepare life of Xavier de Maistre and first six sections of the 
‘ Voyage,’ i.e. to end of section ‘ Aux Métaphysiciens.’ 

Follow out the same plan for re-translation as recommended 
above for Latin prose. his is by far the best plan for those who 
are endeavouring to acquire a knowledge of French without a 
master. 

Second Year.—In addition to the above, prepare life of Scribe 
and ‘Le Verre d’eau,’ Act I., Scenes 1, 2. 





In conclusion we must express a hope that our readers will not 
hesitate to acquaint us with their difficulties as they arise, and we 
will do our best to help to solve them free of charge. 

Letters referring to matters of general interest will be answered 
in subsequent numbers of the PRACTICAL TEACHER, but we shall 
be glad to reply to any letter asking for private advice or assistance 
in any part of the work. Such letters should contain a stamped 
directed envelope for reply, and a postal order for one shilling, and 
should be addressed—‘ Certificate Course, c/o Editor PRACTICAL 
TEACHER.’ 
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CHEMISTRY NOTES. 


BY THOMAS CARTWRIGHT, B.A., B.SC. (LOND.), 
First Class Honoursman in Chemistry (Science and Art Depart- 
ment), Head Master, Finchley School of Science, and 
Lecturer therein on Chemistry. 





During our Holidays.—Since the last instalment of these notes 
appeared research has been busy, especially in the liquefaction of 
hy en, which was accomplished by Professor Dewar at the 
Royal Institution on May roth ; and in the discovery of krypton, 
neon, and metargon in atmospheric air by Professor Ramsay and 
Dr. Travers. It will be unnecessary for us to refer in detail to 
these advances in chemical knowledge, since they have been dealt 
with fully in the newspapers as items of general interest. A refe- 
rence to one or two important points must, however, be made. 

Liquid Hydrogen : its density and boiling point.—Liquid 
hydrogen boils in air at — 238° C., or 35° on the absolute scale of 
temperature. The whole range of liquid hy n is only about 
50° from the absolute zero, because its critical point must be about 
50° absolute. This value of the boiling point enables us to predict 
with utmost certainty, that by no conceivable means at our present 
command shouldwe ever get nearer the absolute zero than — 250 
or 20° absolute, for the practical fall in temperature that liquid 
hydrogen will give under Figh exhaustion will never exceed 10° or 
15° lower than its present boiling point. 

The Density of Liquid Hydrogen.—On allowing 10 c.c. of 
liquid hydrogen to evaporate, collecting the gas and measuring its 
volume, the approximate density can be accurately determined. 
The somiinabesies isa little less than 07. The result is, the liquid 
is about one-fourteenth the density of water. The atomic 
volume of liquid hydrogen is about 14, the atomic volume of liquid 
ox being about 1 3°7. 

The Liquefaction of Helium.—A sealed bulb tube with a 
narrow tube attached containing helium was placed in liquid hydro- 
gen, when a liquid was distinctly seen to appear in the bulb and 
attached tube, which of course was the desired liquid helium. 

was discovered by allowing 750 c.c. of liquid air to 

evaporate until not more than roc.c. were left. This was freed 

from oxygen and nitrogen by passing it over heated copper and 

esium and was then sparked, and a new spectrum—intermin- 

gled it is true with the faintly showing argon spectrum—was 
obtained. 

By calculating the wave length of sound in air and in the gas, it 
appeared Get Tagpten is monatomic like argon, with an atomic 
which is about 80. It belongs to the helium rather than to the 
argon group of elements, 

Neon and Metargon.—Close upon the heels of the discovery of 
krypton came, on June roth, the publication of the discovery of 
yet two other elemental atmospheric gases. The discovery came 
about in this wise. A sample of —? was liquefied, when a solid 
substance appeared, and an unliquefied portion was apparent. By 
means of the spectroscope it was shown that both the solid and the 
gas represented unknown substances—presumably elements, To 
the former was given the name neon, to the latter, which like argon 
has the atomic at 20, the name me ion was given. Much work 
will have to be done before anything like certainty can be arrived 
at with respect to krypton, neon, and metargon. 

Prof. Tilden on Atomic Heat.—MM. Dulong and Petit, as the 
result of much labour in 1819, announced to the world that ‘ Les 
atomes de tous les corps simples ont exactement la méme 
capacité pour la chaleur.’ This, as every student of chemistry 
knows, greatly simplified the problem of finding the atomic weight 
of many elements. Unfortunately many notable exceptions to this 
law, which have more or less satisfactorily been explained away, 
exist. In an address, delivered at the Royal Institution, Prof. Tilden 
set himself the task of determining whether or no this well-known 
‘Law’ of Dulong and Petit deserves to be regarded as more than 
an approximation. If specific heat multiplied by atomic weight 
gives a constant, to wit 6°4 or thereabouts, then the specific heats 
of bodies, such as Ni and Co whose atomic weights are identical 
or nearly so, should be practically the same. Adopting Prof. Joly’s 





new method of determining specific heats, and proceeding to 
experiment with utmost care on nickel and cobalt, Prof. Tilden 
found such a difference in the atomic heats of these two elements 
as impels him to conclude that even for metals the so-called 
‘Law’ is nothing more than an approximation. His figures are 
as follows :— 
Specific weight of Cobalt = 0710348 
- a Nickel = o'10131 


The same disquicting disparity is found to exist between the 
specific weights ot Gold and Platinum and between those of Copper 
and Iron, as will be seen by reference to the determinations which 
follow :— 


Specific weight of Gold = 0°13035 
a a Platinum = 0°03147 
” ” Copper = 0°09232 
o od ron = O°O1103. 


Standard Solution (HCl) by direct absorption.—Mr. G. T. 
Moody describes a very rapid and accurate method of preparing a 
standard solution of HCl by the absorption of HCl in water. 
The absorption is conveniently carried out in a conical glass flask, 
having a capacity of about 80c.c., and closed by a glass stopper. 
Through the stopper pass two tubes, one of which reaches nearly 
to the bottom of the flask, and serves for the delivery of the gas. 
From 2 to 4 grams of the gas may be absorbed in 40 c.c. of water in 
three minutes, and if the necessary apparatus for the preparation of 
HC1 is kept filled, a standard acid solution can be prepared in less 
than fifteen minutes by determining the resulting increase in weight 
and diluting to a suitable bulk. 

Newlands and the Periodic Law.—At Lower Clapton, N.E., 
on the 2oth July, died Mr. J. A. R. Newlands, to whom must be 
ascribed the credit for first bringing into notice the periodicity of the 
elements, notwithstanding the fact that Lothar Meyer and Men- 
deléeff are usually the only two names mentioned in this connection. 
It was in the Chemical News for February 7th, 1863, that the 
famous ‘ Law of Octaves’ was first mooted, and on August 2oth, 
1864, Mr. Newlands stated there was a simple relation between the 
elements arranged in octaves in the order of their atomic weight, 
namely, that the eighth element, starting from any given one, was a 
sort of repetition of the first. To-day it is the custom to regard this 
periodic classification as by far the most deep-seated and far-reach- 
ing of all systems of classification of the elements ; indeed, even 
the text-books now, as far as possible, follow this arrangement 
in their exposition of chemistry, This must have heen eminently 
gratifying to Mr. Newlands, who, not, however, until 1887, re- 
ceived from the Royal Society the Davy medal for his work on the 
Periodic Law of the Elements. It is characteristic of our English 
way of doing things that both Lothar Meyer and Mendeléeff had 
been the recipients of medals for their work in this direction before 
the Royal Society woke up to the fact that the real author of the 
Periodic Law was in their midst. As for the Chemical Society, 
they refused to sully the pages of their journal with such heretical 
doctrines. Soverthabens: Magna est veritas et prevalebit. 

Sodium from the Peroxide.—Herr Bamberger has accom- 
plished this preparation in two ways :—(1) Sodium peroxide and 
charcoal are powdered and then well heated to 300-400° C. ina 
crucible, when the following reaction takes place :— 

3Na,0, + 2C = 2NagCO,; + Nay. 
The reaction is a violent one, and the sodium is found condensed 
upon the lid of the crucible when the heated mass has been allowed 
to cool. (2) By the action of calcium carbide upon the peroxide, 
the two being heated together, and reacting with explosive force in 
accordance with the following equation : 
7Na,0, + 2CaC, = 2CaO + 4Na,CO; + 3Na. 

Reply to ‘Chemist.’—The Castner method for the preparation 
of a (and potassium) depends upon the decomposition of fused 
caustic soda by a body which is either a very intimate mixture or a 
compound of iron and carbon. The decomposition is accomplished 
in egg-shaped retorts of iron, the covers of which are fixed, whereas 
the retorts themselves can be raised or lowered at will by hydraulic 
lifts. After having been charged with the iron carbide and the 
caustic soda, the retort is heated with gaseous fuel, and the metallic 
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soda distils through an iron delivery-tube, which forms part of the 
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Terrestrial Coronium.— Helium and coronium were thought to 


cover of the retort, and which dips into a receiver containing be bodies, the presence of which in the sun was vouched for by 


mineral oil. The equation is as follows :— 
6NaHO + Fe + C, = 2Na,CO,; + 3H. + Fe + Nag; 
or more simply, 
6NaHO + 2C= 2Na,CO; a 3H, + Nas. 
The apparatus is figured in any good recent work on Chemistry, 
¢.g., Newth, p. 474; Tilden, p. 352. 

A more recent method of preparation, due also to Castner, is 
described as follows by Newth (p. 486) :—‘ The caustic soda is melted 
in a large iron vessel, through the bottom of which passes vertically 
the negative electrode. Above this electrode an inverted iron pot 
is suspended, its mouth dipping into the liquid. The sodium and 
hydrogen, liberated at the kathode, rise to the surface together 
under the inverted iron pot. The gas escapes by bubbling beneath 
the edges of the vessel, while the metal remains floating upon 
the fused caustic.’ 

This method is fully described and figures in ‘Thorpe’s Chemis- 
try,’ Vol. IL, p. 99. 


——000e—— 


PHYSIOGRAPHY NOTES. 


The Hot Weather.—One feature that characterized the late spell 
of hot weather prevalent over the South of England was the un- 
usually high night temperature. During the month of August there 
were, according to the Meteorological Office, no less than eleven 
nights in which the lowest temperature recorded was 60°F. For 
the previous twenty years only eleven such nights were recorded, so 
that August 1898 had as many excessively hot nights as the twenty 
preceding Augusts taken altogether, 

British Rainfall.—Some interesting facts are given in Symon’s 
* British Rainfall for 1897.’ Mickleden at the head of the Lang- 
dales runs Seathwaite closely as the wettest spot in Britain, the 
mean rainfall of that very moist spot being 129°7 inches. An ex- 
amination of the records of three stations, 3}, 24, and 1} miles 
respectively — shows almost astounding differences, from which 
it is evident how very local a fall of rain may be, the respective 
rainfalls being 28, 21, and 71. Compared with preceding years 
1897 was average for Great Britain, but 12 per cent. in excess for 
Ireland, the average being that for the years 1880-89. Heavy 
rains in short periods appear to have been more frequent in 1897 
than they usually are. Of large rainfalls in 24 hours, the most 
noteworthy was that at Seathwaite on Nov. 12, 1897, when for the 
twenty-four hours ending at 9 a.m. on Nov. 13th, 8°03 inches was 
the record fall, this being half an inch in excess of any diurnal fall 
experienced during the past fifty-three years. 

The Perseids.—Mr. W. F. Denning gives an interesting account 
of this August meteor shower in ature (August 18). The maxi- 
mum appears to have been reached on the 11th, and not on the 
roth August, which, according to theory, should have been the 
night of maximum display. Mr. Denning gives his own experience 
in the following words : ‘At 10 p.m. I began watching the eastern 
sky, and immediately found that the Perseids, with their swift 
motions and phosphorescent streaks, were in strong evidence. 
During the 44 hours ending 2.30 a.m. on August 12th I saw 106 
of them, but [ believe that a continuous watch of the sky would 
have enabled twice this number to have been counted. Whenever 
bright meteors appeared, or others were observed with great exact- 
ness, they were carefully registered ; and during these intervals, 
when attention was distracted from the sky, many Perseids must 
have escaped my notice. I think that one observer might have 
counted quite 50 meteors per hour in an uninterrupted view of the 
sky on the night of August 11.’ The radiant point was 
46°°4 + 57°°6, which is well within 1° of probable error. 

Remarkable Hailstones.—In a letter to Mature Mr. S. N. 
Player gives an account of some peculiar hailstones that fell in the 
south of Manchester during a recent shower. ‘The most notice- 
able fact was the peculiar shape of the hailstones. These were 
conical, about }4-inch long, and @-inch. broad in their widest 

art. In longitudinal section they showed (a) opaque white 

ands ; (6) clear, colourless bands ; (c) semi-opaque bands, dotted 
with more opaque portions. Ali of those examined agreed in pos- 
sessing transparent portions at the vertex and base. On making a 
transverse section through one of the opaque bands, it was seen 
to consist of (a) narrow clear channels intersecting the surface ; 
(6) opaque masses, many of an uniform size, separated by the 
above-mentioned clear, transparent channels, The general ap- 
pearance of this transverse section inclined one to regard the stone 
as built up of a number of conical spicules, with their vertices 
pointing towards the vertex of the stone. This was confirmed by 
the fact that one of the stones, whilst melting, was squeezed be- 
tween the thumb and the finger, and immediately fell apart into 
three distinct spicules.’ 














spectrum analysis, whereas no indications of the presence of these 
bodies on the earth were known. Helium, as is well known, has 
been brought down to earth, and now it is the turn of coronium, 
which Signori Anderlini and Salvadori claim to have discovered in 
the Solfatara di Pozzuoli. In the spectrum of the gases obtained 
from this Solfatara, not only were argon lines evident, but also, say 
the Signori, ‘ we have found a sufficiently bright line with the wave. 
length 531°5 corresponding to that of corona 1474 K, attributed to 
coronium, an element not yet discovered, and which should be 
lighter than hydrogen. The line has never before been observed 
in earthly products.’ This announcement is just as important as it 
is interesting, since it serves to confirm the belief of scientific men 
concerning the identity of the materials of which the earth is com- 
posed with those constituting the substance of the sun and other 
heavenly bodies. 

The Building of Atolls.—This was the title of a paper read by 
Mr. Stanley Gardiner at the recent International Congress of 
Zoologists. Mr. Gardiner suggested that the depths at which corals 
and nullipores live is determined by the depth to which light can 
penetrate sea water, the food of corals being derived entirely from 
the commensal alge. The form of the atoll reef he showed to be 
due to the continual additions of marginal buttresses and the dissolu- 
tion of the central parts. Mr. Gardiner thus supports the views of 
Sir John Murray as to atoll formation and opposes those of 
Darwin. 

Fall of a Meteorite in Bosnia —‘It may be interesting to 
mention that shortly before noon on August Ist of last year a large 
meteorite fell at Zavid, near Rosanj, in the district of Zvornik. Un- 
fortunately, as soon as it cooled peasants of the neighbourhood 
knocked off pieces of it, but about 80 per cent. of the mass re- 
mained. It buried itself a yard deep in the ground, with the sv- 
called breast uppermost. Eye witnesses of its fall say that it was 
accompanied by a noise like thunder, lasting several minutes and 
audible a long way off. It left a fiery streak behind, which a short 
way above the horizon divided in two, and above the streak or tail 
was a thick cloud of smoke. The meteorite is now in the museum 
of the town, and measures 55 X 35 X 28 centimetres. It was 
broken by its fall in several pieces, but it has been joined again, 
This is the first aerolite that has been found in Bosnia.’— Nature, 

Formation of Cumulus Clouds over Fires.—In the United 
States Weather Review Mr. Ward describes an interesting forma- 
tion of small cumulus clouds over a fire observed by him at the 
Harvard College Observatory at Arequipa, in Peru. Behind the 
western flank of Mount Charchani, and about fifteen miles away, a 
column ot smoke was rising from a considerable fire of brushwood 
at a probable height of about 14,000 feet above the sea level, 
Whilst looking at the smoke he noticed the formation of a small 
cumulus cloud directly over it, and from 3,000 to 4,000 feet above 
it, the sky being almost clear and the wind nearly calm at the time. 
The cloud soon disappeared, and was succeeded by another, which 
again disappeared within five minutes. Eight distinct cloudlets 
were thus seen to form and dissolve within the space of half an 
hour, at the end of which time the smoke had disappeared. 
Although the smoke column was small, the conditions were evi- 
dently favourable for cloud formation. Cumulus clouds over fires 
have been seen aad described by other observers. 

The Variable of Ceti. —In ature for August 4th the following 
particulars concerning this interesting variable are to be found :— 
‘This variable star has always afforded plenty of interest to ob- 
servers. Herr W. Stratonoff’s observations extending over the 
years 1896-98 show that there are peculiarities which need 
further study. According to these observations the maximum 
(3°60 mag.) in 1897 occurred about January 5th, which indicated 
that the time of computed maximum was about 63 days too early. 
The following maximum in 1897 took place on or about Novem- 
ber 23rd, the magnitude of the star amounting to less than on the 
former occasion—viz., 3°06. This maximum occurred fourteen 
days later than the calculated time. The interval between the two 
amounts to 322 days, which is smaller by nine days than is generally 
computed to this star. Herr Stratonoff further points out that after 
the chief maximum a secondary maximum occurs, twenty-seven 
days later ; this is very interesting, as such a maximum takes place 
in the well-known variable N Aquilz.’ With these observations 

may be usefully compared those of Dr. Nijland, who says that the 
maximum occurred sharply on November 26th. Even in this case 
the computed maximum was far too early, amounting to fifty-seven 
days. In Dr. Nijland’s curve the secondary maximum of Herr 
Stratonoff is also indicated, although the former observer draws his 
curve through the inean of the observed points, looking upon the 
variation in inteusity as within errors of observation. Assuming 
that the maximum fell according to Chandler on January 11, 1897, 
then the last observed period amounts to 319 days, which does not 
differ very much from that found by Herr Stratonoff. 
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DIFFERENTIAL AND INTEGRAL 
CALCULUS FOR BEGINNERS. 


FUNCTIONS (continued). 
WE can now proceed systematically to differentiate the most im- 
portant simple functions met with in Physical investigations. 
8 ee ee ee 
Then y+ Ay = 





n(n 


a(x + Ax)" = ax" + nax"—'Ax + — Maen “Ax?+... 


expanding by the binomial theorem. 
(2 —1) 

1.2 
When Az is taken infinitely small, and is then written dx, we 
must alter Ay into dy. Notice that the second term on the right 
hand side of (2) is multiplied by the square of Ax, whilst the first 
term is only multiplied by the first power of Ax. Consequently, 
since dx is indefinitely small, the term in (dx)* may be neglected 
in comparison with the term in dx. Hence 


nye Ay = nax"—ax+" ax"? (Ax)? +... (2). 


ae SN ee 
dy — n—l 
a” Nax She eee a ae 
We have already seen how a definite meaning may be attached to 


the value of 2 in (4). Thus, if @ be the angle that the tangent to 


the curve y = ax”, at the point (x, y), makes with the axis of x, then 








dy _ ro n—1 
+ Se tan @ = max by (4). 
Hence, from (3) 
dy = dx tan @, 
Y B 
F 
f 
EANG 
Ci jo x 
Fic. 1. 


The meaning of this may be seen on referring to Fig. 1. AB 
shews the general form of that an of the curve, represented by (1) 
(~ being greater than unity), which corresponds to positive value of 
x LettAC=2,CD=dx,CE=y. If EGis drawn parallel to 
the axis of x, then EG =dx, FG=dy. Then as EG is dimin- 
ished indefinitely, the curved line EF will approximate more and 
more closely to a straight line, the hypotenuse of the right-angled 
triangle EFG. In that case FG = dy = EG tan FEG = dx tan @ 
= he dx, . . . Equation (3) expresses the value of the 
differential of y, whilst (4) gives the value of the differential 
coefficient of y with respect to x. 

it may be noticed that it is not permissible, without further con- 
sideration, to cancel the ¢x's on the right hand side of the equation, 

dy 
dy = - a oe eer a Tar he ee | 


@ . i 
For <. is the ultimate value of the ratio Ax when Ay and Ax are 


diminished indefinitely. Now dy on the left of (5), and dx on the 
extreme right of the same equation, are of course supposed to be 
indefinitely small ; but neither need have the same values as the 


; ai as a taka dy 
corresponding quantities in -. Thus, in Fig. 1, dx May be repre- 


sented by the ratio a , whence we shall have the relation 
4 

i“ dy 
Eg” ax’ 
the only condition being that in all cases dy and ¢x (and therefore 
FG and EG, /g and Eg) are indefinitely small. 


dy = FG = EG tan @= EG dx, 


——— (4) will be true whatever value may be given to x, 
whether positive or negative, integral or fractional. The rule for 
finding the differential coefficient of an expression consisting of a 
constant multiplied by some power of x may therefore be formu- 
lated as follows : Multiply the expression involving the power of x 
by the index of x, and diminish this index by unity. 

Some examples will make this clearer :— 


y (4—1) 


a 
(1) y = 3x4, then aa = 4X 3s = 125, 


dv att - 
(2) y= 5-4, then aS = (—4) + 5x4 ) =—sox 5, 
(3) y= 78, then f= ax 728) = get 

(4) y= at, then pA ais (§— 1) = 428. 


ad dy : 
(5) y= 3x ¥ then = (—g) x 3x" #—-9 =_-ga 4 


It will form an instructive exercise for the student to work out 
each of the above examples, first using the rule given above (which 
expresses in words the result arrived at in equation (4) ), and then 
obtaining the differential coefficient from first principles. 

It will be remarked that a special example of the equation, 

yY = ax", 
where » had an integral value, equal to 2, has already been con- 


sidered. Only one other example will here be worked out from 
first principles, viz :-— 


y=pe—t, 
yt Ay=7 (e+ Ax) —* = 7x8 + (x px BOY 
=} me 
+5 : ! Dae (—8— 2) 4 +, &c. 
Ay =—gx 2 (any tthe Paste . . 


When A- is made infinitely small, this may be written :— 


dy =—tx "ax 
dy 
dz = — t+ 


== § 
5 


(Before reading the examples to follow, the student is advised 
to carefully re-read the section in an earlier contribution devoted to 
logarithmic and exponential functions. ) 


(IL.) y= a. 


This may be written y = « bbog,¢. * so as to reduce to the 
general form 


yoe 


e(x + Ax) atte (ex + cA) =. chs 


y+ AV=e ’ 
according to the convention respecting exponentials. 
 ay=e Cx. ‘ cAx_ a — (e cAx 1). 
cAx)* cAx 
Bat e649 nr cas + KOE 4 | 


1.2 1.2.3 


ex (cAx)? | (cAx)® \ 
Hence Ay = « (cax+ ae 1.2.3 ae -) (6). 


When Ax is made infinitely small, the terms involving the 
uare or higher powers of Ax may be neglected in comparison 
with the term in Ax. Hence, altering Ay and Ax into dy and dx, 


cx 
dy = ce dx, 


cy we cx 
=. 
Hence if y= e = “ 
dy x 
= € 
ax 
b ‘ 
ify =e bx _. 4 log .« * 
é . b 
dy=6 log a -€ log.a “dx =b log a a “dx, 
dy 


bx 
= blog a.a 
ax Bf 
(Zo be continued.) 
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ELECTRICITY AND MAGNETISM. 


BY EDWIN EDSER, A.R.C.S., F.PH.S. 





PART I. OF THE HONOURS STAGE. 


The text-book recommended is J. J. Thomson’s ‘ Elementary 
Mathematical Theory of Electricity,’ etc. Some of the most im- 
portant parts of the subject will be amplified here, and, where such 
is possible, examples will be set, to be solved by the student. 

The student had best begin by reading carefully Mr. Castle’s article 
on Harmonic Motion, in the November number (1897) of the 
PRACTICAL TEACHER (pp. 275-6). The reasoning given there will 
be very useful in solving the problems with which we shall commence. 

Problem 1.—A coil of wire is wound in the groove of a wooden 
disc, which is then rotated uniformly about one of its diameters 
placed as a horizontal axis perpendicular to the magnetic meridian. 
Determine the effect of the self-induction of the coil on the current 
produced in it. (Electricity and Mag. Exam. Honours, 1897.) 

This problem divides itself into the following sections :— 

(1) To find the instantaneous E. M. F. generated in the coil by the 
variation of the number of lines of force, due to the earth’s field, 
which pass normally through it. 

(2) Having determined the E.M.F. at any instant, to find 
from that the current generated in the wires of the coil. 

(a) First, suppose that there is only one turn of wire to the coil, 
and imagine that a straight line is drawn through the centre of the 
disc and perpendicular to its plane. Call this line the axis of the 
coil, (Do not confound this with the axis of rotation of the coil. ) 
Also, let a = the area inclosed by the turn of wire. Then if the 
axis of the coil is inclined at any instant at an angle @ with the 
direction of the earth’s field, the component of F (earth’s 
field), parallel to the axis, will be Fcos# Hence the number 
of lines of force passing normally through the coil at that instant 
= Fa cos @ (since magnetic field = number of lines of force per 
unit area). If there had been »’ turns of wire the number of lines 
of force passing normally through the circuit would have been 
n' x Fa cos @. 

Now suppose that, starting with the axis of the coil parallel to 
the earth’s field, we revolve the coil uniformly at a rate of » com- 
plete revolutions per second. After ¢ seconds the axis of the coil 
will have made /# revolutions, or, expressing this in angles, after 
t seconds the coil will have revolved through 2rni radians. 
Further, if the time occupied by one complete revolution = T, 
I 
. 

Consequently @ may be expressed in either of the forms 


a= 


@ = 2rnt, or 0 = ae 


Hence the number of lines of force passing normally through the 
coil at time / 


= Fa cos (2), or Fa cos (z*)- 


Now Faraday's Law states that the E.M.F. generated will be 
equal to the rate at which the lines of force passing normally 
through the coil are decreasing in number. To determine this rate 
of decrease: Let N = the number of lines passing normally 
through coil at time ¢, and let N+dN be the number of lines 
passing through it at a time ¢ + d/. 

(Here dN simply denotes the increase of the number of lines 
during the time @#. adN does not mean d x N, but must be taken 
as a single symbol, and ¢¢ similarly.) 


Then 
N+4dN = Fa cos 2xn(¢ + a7?) 


= Fa (cos (24?) cos (24nd?) — sin (2472) sin (24nd72), 
Now, if d¢ be taken as a very small increment of time, 
cos (2xnd/) = 1, sin (2xndt) = 2nnd?. 


Since the cosine of a very small angle is unity, while the sine of 
such an angle is equal to the circular measure of the angle, 


.. N+dN = Fa(cos2ent X 1 —sin (24n/) X 20nd1). 
. d2N = —2n. Fa. sin (272) . dt. 
Now, since d@ N is the increase during the time ¢¢ in the number 


of lines of force passing normally through the coil, = will be the 


. d 
the raée of increase, and — = the rate of decrease of the number 


of lines of force passing normally through the coil. But this latter, 
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according to Faraday’s law, is equal to E, the E.M.F. induced in 
the coil. Hence 


E = 2rnFa. sin (24n?). (1) 
C D 
A 
B 
Fic. 2. 


It is important that an idea as clear as possible should be formed 
as to the meaning of this result. Let ABCD (Fig. 2) represent the 
piece of wire bent into a circle, the ends being at A and D respec- 
tively. Also, let the straight line normal to the plan and passing 
through the centre of the circle (which we have termed the axis of 
the coil), be supposed drawn downwards through the paper. 
Then this line was initially directed along the earth’s resultant field, 
and @ = o, and therefore = 0. Consequently, substituting o for 


¢in (1), we find E = 0. When the disc has turned through * i. 
@ = 2ent =” 9 
2 


and therefore 


(1) becomes E = 24nFa. 


E will now tend to send a current in the direction ABCD. As 
the angle @ further increases, E becomes less, till when @ = 24m? 
=m, and consequently 

I 
‘= —} 
2n 
E again becomes equal too. When 


6 = 2xni = 3* 
2 


, 


and t= 3 
4 


we get E = — 2nnFa. 
E now tends to send a current in the direction DCBA. 
Lastly, when @ = 2xnt = 2m, and 
i= a 
n 
E is once more zero, Consequently, the potential difference be- 
tween D and A at each instant during a complete revolution of the 


+E 


t= #,=$T tothe yt 


-E, 








FIG. 3. 


disc, is represented by the ordinates in Fig. 3, the abscisse repre- 
senting the respective times. 

E may be obtained graphically as follows :—Draw a straight 
line AB (Fig. 4) of length 2xnFa = E, (say), from left to right, 








FIG. 4. 


and with A as centre, and radius AB, describe a circle. Draw AD 
perpendicular to AB. Let a radius of this circle revolve uniformly 
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in an anti-clockwise sense, making # revolutions per second. Then 
the E.M.F. at any instant between D and A (Fig. 2) can be found 
by ye 8 line CE perpendicular to AD (Fig. 4), where C is the 
point of the circle occupied by the extremity of the radius, at the 
moment considered: AE is the E.M.F. required. It is well to 
notice carefully a few points connected with this result. 

(1) The average E.M.F. round the circuit during one complete 
revolution is zero. Consequently, if the terminals AD (Fig. 2) 
were joined to a copper voltameter, no resultant deposition of 
copper or other chemical action would take place. Further, if 
A, D were joined to the terminals of a galvanometer no deflection 
would be produced by a continuous rotation of the coil unless the 
rotation were very slow, for with a quick rotation of the coil, before 
the current flowing in one direction through the galvanometer could 
produce a deflection, an equal current in the opposite direction 
would tend to produce an —_ deflection. 

(2) Since the maximum E.M.F. produced is equal to 2xnFa, for 
one turn of wire, or 2r2F (n'a) for 2’ turns of wire, it follows that 
the maximum E.M.F. generated will be proportional to— 

(a) The area of each turn of wire, multiplied by the number of 
turns. Therefore either doubling the area of a turn, or doubling 
the number of turns, will double the E.M.F. generated. 

(4) F, the magnetic field, and 

(c) », the number of revolutions per second. Therefore the 
more quickly the disc is rotated the greater will be the maximum 
E.M.F. generated. 

(Zo be continued.) 


——_+-32 — 


NOTES ON 
THEORETICAL MECHANICS. 


BY F. CASTLE, M.I.M.E., 
Royal College of Science; Lecturer on Mechanics, Geometry, etc., 
Morley College, London. 





ADVANCED AND HONOURS STAGES. 
(Continued from page 628, Vol. XV///.) 


l* the ‘ Notes’ on Theoretical Mechanics, which have appeared 

from time to time in the pages of the PRACTICAL TEACHER, 
that section of the subject dealing with ‘Solids’ has been con- 
sidered. In continuation it is necessary to consider the subject of 
* Fluids’ ; and, as in previous articles, we shall endeavour to draw 
attention to the more important portions, these will be explained 
as clearly as possible, numerical examples (chiefly selected from 
the examination papers of the Science and Art Department) will be 
inserted ; solutions to these will in many typical cases be given and 
answers to the remainder. But the solution of any example given, 
or any other point of difficulty will be answered, if application be 
made to the Editor. Many such difficulties in the text-books recom- 
mended have been found in the past, and are sure to occur in the 
future. If such are pointed out, we hope to be able to give help ; 
and, if necessary, such information will be incorporated in these 
* Notes’ to help others who may have the same or similar diffi- 
culties. 

Perhaps it may not be out of place to refer at the outset to the 
importance of this numerical exercise work. For those students 
who are proposing to take the Advanced or Honours Stages, such 
practice is absolutely necessary. The numerical answers are easily 
obtained if a book of logarithms (such as Bottomley’s, price 15.) be 
used ; even if logarithms are not used, a little multiplication and 
division is all that is required. 

It is impossible in the space available in these ‘ Notes’ to do 
more than indicate the important parts of the subject and to give 
all the help we can to clear away the difficulties which are likely to 
present themselves to an earnest student. 

There are many text-books on Theoretical Mechanics to be 
obtained. A selection is made in the following list, and probably 
one or more of those named will be found most useful for the pur- 
pose, but the reader can make use of any good modern work on 
the subject. 

As it may not be possible or convenient to refer to previous 
numbers of the PRACTICAL TEACHER, we shall from time to time 
briefly refer to a few necessary elementary propositions in Statics 
and Dynamics. 

List OF BOOKS RECOMMENDED FOR THEORETICAL MECHANICS. 

Advancea ‘ Fluids.’ 

‘Hydrostatics and Pneumatics,’ by Pinkerton. (Blackie’s. 


45. 6d.) 
‘Elementary Hydrostatics,’ by Besant. (Deighton, Bell & 
Co. 45.) 


* Hydrostatics,’ by Greenhill. (Macmillan’s. 75. 62.) 
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Advanced ‘ Solids.’ 
‘Elementary Dynamics,’ by Loney. (Cambridge University 
Press.) 
‘ Theoretical Mechanics—Solids,’ by Thornton. (Longman’s.) 
‘ Solids’ and ‘ Fluids.’ 
‘Elementary Mechanics,’ by Ziwet. (Macmillan’s. 3 vols. 
8s. 6d. per vol.) 
Honours. 
* Dynamics,’ by Williamson and Tarleton. (Longman’s.) 
‘ Statics,’ by Minchin. 
‘ Hydrostatics and Elementary Hydrokinetics,’ by Minchin. 
(Clarendon Press. ) 
Exercise Work. 
‘ Logarithmic Tables,’ by Bottomley. (Collins’s. 1s.) 


Units of length, area, volume, weight, and force ; these should 
be carefully made out. Thus the unit of area is the area of a square, 
whose side is the unit of length ; and the unit of volume is the 
volume of a cube, the edge ot which is the unit length. Thus 
when the unit length is an inch, one foot, or one centimetre, the 
units of area are one square inch, one square foot, or one square 
centimetre respectively, and for volume one cubic inch, etc. 

It is necessary to remember in questions dealing with weight of 
water that one cubic foot of water is usually taken to be 1000 oz. 
or 62°5 lbs. ; more exactly the weight of a gallon is defined to be 
10 lbs. 

Inthe C.G.S. system the unit of length is usually the centimetre, 
unit of area the area of a square centimetre, and the unit of weight 
the gramme. 

The British Unit of Weight is the Pound. Thus a unit of force 
is the tension of a thread supporting a weight of one pound. 

What is called the British absolute unit of force is obtaired from 
the Second Law of Motion and is that constant force, which, acting 
on a mass of one pound for one second, produces in that mass a 
velocity of one foot per second. 

When a constant force F is made to act on a quantity of matter 
or mass m at rest for a time ¢, and generates a velocity v, the 
product F¢ is called the impulse of the force, and is numerically 
equal to the quantity of motion or momentum generated. 
.. Fé = mv. 


ip 
HenceF=~, (1) 
or force is rate of change of momentum. 


If f denotes acceleration, then f= ° 


- Fam, (2) 
or in words, Force = Mass X acceleration. 

This equation (2) is very important and should be carefully 
remembered in words. Thus Force = Mass multiplied by the 
acceleration produced, and all possible means should be taken to 
thoroughly understand its meaning 


From sat, (3) 


but when a body moves through a distance s with an acceleration / 
the velocity generated is given by 7? = 2/5. 


Hence substituting from (2) 7? = ars, or Fs = gmv*, (4) 


the quantity $v" is called the Ainetic energy of the body, and is 
numerically equal to the work done by the force F acting through a 
distance s. 

If the initial velocity of the body be x, and if, due to the action 
of the force F, the velocity increases from v, to v, then the gain of 
kinetic energy would be $(v—v,), and as this must be equal to 
the work done, we have Fs = }m(v*—v,*); the equation applies 
whether the force F accelerates or retards the motion, in the latter 
the term resistance is often used instead of the word force. 

It should be noted that in the two expressions denoting the 
average value of a force F, viz., 

” v 
F = = and F = 8, 
t s 
the first is a time rate, or rate of change of momentum ; the second 
is a space or distance rate and force is rate of change of energy. 

The Second Law of Mvtion, i.e., change of momentum, is equal to 
the impulse which produces it and is in same direction. Thus 
a constant force F acting on a mass m during a time ¢ changes 
the velocity from 7, to v, the change of momentum is m (v—?), 
.. Fi = m(v — 2). 

Hence F = a 1) 
‘ 
When the body is initially at rest 
%=0; .. Fa a4 
t 
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‘hitherto published, both in the clearness of the Drawings and in the Educational advantages 
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‘The Work is a most ample, trustworthy, and practical Text-book of the subject, and is not excelled by any 
which has come under our notice.’—Educational News. 
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THOMAS NELSON & SONS’ 


WOODWORK For ScuooLs 


A COURSE 0F MANUAL TRAINING 


By JEROME WALLACE, F.E.1.8S. 
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| Part I., Forming the First Year’s Course. Oblong, cloth back. Price 1s. 6d. 
| Part II., Forming the Second Year’s Course. Oblong, cloth back. Price 2s. 
| Part Ill., Forming the Third Year’s Course. Oblong, cloth back. Price 2s. 


Complete Edition in One Volume, for the Use of Teachers, and 
for Teachers’ Training Classes. Oblong, cloth. Price 6s. 





This Work provides a Three Years’ Course of Manual Training in Woodwork, on 
ae sound educational lines, and in combination with Drawing, as required by the 
New Codes and Revised Instructions to H.M. Inspectors. It is splendidly illustrated with 
Eighty large Plates, printed in two colours. Teachers will find it superior to any Book 








of its arrangement. 





A useful Series of Drawing Exercises on Lines, Angles, Polygons, Scales, and 
Projection prepare the way for the construction of Working Drawings. Isometric Projection 
is thoroughly well explained. Throughout the Course the importance of Scale is maintained, 
and the series of perfect examples of Practical Drawing placed in the Pupils’ hands are 
not to be merely copied, but intelligently appreciated, a result to be attained by change of 
scale, of position, and of the part represented—by deriving isometric from orthographic 
projections, and wice versa—and by making Drawings from previously-constructed Models 
without the assistance of the Book. 

Messrs. THOMAS NELSON & SONS specially draw the attention of Teachers 
and Students to the WOODWORK of Part I. (First Year), which contains—in addition to 
BENCHWORK CLASS EXERCISES-—Seventeen Joints and Seventeen Models, fully drawn 
out, with working lines and dimensions printed in red. The graduation and selection has 
been carefully done; frequent suggestions to original design, or variation of the design given, 
occur; and the Models are of a more than usually interesting character. They are 
calculated to bring intelligence into play, as well as eyes, fingers, and tools. 


Some Special Features of Nelson’s New Woodwork Course. 


it forms a text book on Scale Drawing, easily understood, and of practical application, as well as a guide to processes at the bench. 
Exercises leading to original design are included. 

In the plates, all dimension lines, as well as some leading and construction lines, are in red ; while the contour lines are in black. 
Metric measurements are alternated with English. The cutting list sizes are, however, given in English. 

The list of tools required for each model is given for teaching purposes. 


Further particulars of this Important ELSO SO LONDON: 35, Paternoster Row. 
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Also if ¢ be unity (1 second) then (v—v,) is the change in the 
velocity per unit time, hence F = m/. 

And, as before, we can proceed to find the kinetic energy generated; 
but a better and more general method, and which also may be used 
when the force F is variable is as follows :—The work done by the 
force F acting through a very small space 8s is Fs, and, as shown, 
this is equal to 


bu mv 
m r—. 
ars 
bv 
Hence F8s = m 30° 


.". work done in time 3¢= mvév, and kinetic energy generated 
= gmv*+C. Since v iso, when s is 0, therefore C iso. 
Hence kinetic energy = jmv*, the formula Fs = jmv* is true 
when the motion is that of translation and not rotation. To find an 
expression for the energy of a rotating body ; we consider a very 
small portion (or particle) of the body of mass #7, moving with a 
velocity v, and at a distance 7, from the axis; the kinetic — of 
such a particle is }#,7,*, but if w denote the angular velocity of the 
body, then » = wr and $m,v,* becomes by substitution $,w*r,?. 


In a similar manner for icles of masses mq and m,..... 
at distances from the axis of 7, and r,;..... the kinetic 
energies are }7vmtsr," and }wmyr? .... . 

V4 
v2 
4 
r3/¥3 
T2\ XV 
v2 
Vv 


Hence the energy of the whole body is 
$wE(m 7? + Mgt? + m3732 + “eee a 

The quantity Sa,7;?+morg? +..... is called the moment of 
inertia of the body and usually written I. 

Hence kinetic energy = wl. 

The value of I is usually tabulated or can often be easily calcu- 
lated. Calculations for many important cases may be found on 
reference to the PRACTICAL TEACHER for February and March, 
1898 ; pp. 444 and 499 respectively. 

So far the action of force has been to change the magnitude of 
the velocity, the direction of motion remaining un ; but the 
force may at each instant a/ter the direction, the itude remain- 
ing unchanged ; this occurs when a particle is le to move in a 
circle at constant speed. By the first law of motion the particle 
would continue to move in a straight line, and force is necessary, 
and has to be applied, to continually oe the direction. It is 
easy to prove that the acceleration of a particle moving with uniform 


speed v, at a radius 7, is Lad . The proof [may be found on reference 
r 
to any text-book, and is also given in the PRACTICAL TEACHER 
for Oct. 1897. 
ee 
is , 
multiplying by m (the mass of the particle) 
*, mfor F = = 


v 
P 
he/ 
v 
P 
v 


Thus, in uniform circular motion, if we imagine a particle P 
connected to a point O bya string OP of length r, a pull numeri- 


mzv3 


cally equal to —_ must be executed by the hand or the constraint 
r 


at O, called the centripetal force, and this is equal and opposite to 


the reaction of the moving particle on the constraint ; this aspect 
of the stress is called centrifugal force. 

A particle (A), whose mass is 3, is tied by an inextensible thread 
to a particle (B), whose mass is 5, and B is placed on a smooth 
table, while A is allowed to fall from the edge ; at first the thread 
is slack, but at the instant A has fallen 9 feet, the thread is drawn 
tight ; with what velocity does B begin to move? 

What part of the kinetic energy of the system disappears when 
the thread is drawn tight ? (1898) 





Solution :— 
Let V = velocity of A at instant when the thread is drawn 
tight. 
(Taking g = 32) 
V= 2g5 = 64x 9 
“ave 24 ft. per sec. 


If vw denotes the velocity with which B begins to move, 
then 3 X 24 = (§ + 3) 7 
v=9 ft. per sec. 
Kinetic energy just before thread is drawn tight = 4 X 3 X 24?. 
Kinetic energy when thread is drawn tight = 4 (5 + 3) 9%. 
Loss of Kinetic energy = $ X 3 X 24? — $ (8) 9? 
= 540 ft. -pdls. 

A bullet moving at the rate of 1100 ft. per sec. passes through a 
thin plank and comes out with a velocity of 1ooo ft. per sec; if it 
then: passes through a second plank exactly like the former, with 
what velocity will it come out of this second plank? (1895.) 

Solution :-— 

Let m denote mass of bullet— 
Initial — energy of bullet = 4m X (1100)? 
Loss of kinetic en in 
passing through caotaxt = ge (1100° — 10007). 

If w denote final velocity of bullet, 

Then gmzv* = $m (1100)? — $m (11008 — 1o00%) 

From this y = 100 4/79 ft. per sec. 


(1) Ifa force P acts oma body moving from rest while it describes 
a distance 4, show that 
PA = mr* 


where m denotes the mass of the body, and v its velocity when the 
distance has been described. What are PA and $mz4 called respec- 
tively? If 4 is reckoned in feet, m in pounds, and v in feet per 
sec., in what units must P be reckoned? (1883.) 

(2) B is a point 50 ft. above A; a particle whose mass is 10 lbs. 
is thrown vertically upward from A ; reckoning in foot-poundals, 
find its gain of potential energy on reaching B. 

If at A its kinetic energy were 54,720 foot-poundals, find its 
kinetic energy at B, and hence its velocity at B. (1 ) 

Ans. 16,000 ft.-pdls.; 88 ft. per sec. 


(3) Write down the formulz for uniformly accelerated motion, 
and establish the equation of energy. 

A string a foot long has one extremity attached to a fixed point, 
and the other loaded with a heavy particle; the particle being 
drop from the position in which the string is taut and horizontal, 
find its velocity when the string is inclined to the horizontal at an 
angle of 30°. (1898.) Ans. vg 


(4) A particle of given mass (m) moves with a constant velocity 
{V) in a circle of given radius (7) ; state what is known as to the 
orce (F) which acts upon the body. 

If a force equal to F makes a particle, whose mass is equal to m, 
move in a straight line, through what distance must it act to com- 
municate to it a velocity equal to V; F, m, and V being the same 
as in the first part of the question? (1895.) 

” (where r is the radius of the circle in which the par- 
2 ‘ticle moves). 


(5) A particle describes a circle with a constant velocity ; show 
that the force acting upon it is always directed to the centre, and 
find the magnitude of the force in terms of the radius of the circle, 
and the mass and velocity of the particle. (1887.) 

(6) The mass of a particle is m lbs., and its velocity v ft. a sec. ; 
find the number of foot-pounds of work it can do against a 
resistance. 








Ans. 
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A particle weighs 10 Ibs., and moves at the rate of 1250 ft. a 
sec. ; find the distance through which it would overcome a resistance 
of one million pounds. (1888.) Ans. 0°244 ft. 


(7) A particle whose mass is 5 lbs. moves at the rate of 20 ft. a 
sec. ; express its kinetic energy in foot-poundals. If it moves over 
a distance of 30 ft. against a constant resistance (R), and its velocity 
is thereby reduced to 15 ft. a second, find R in poundals. (1892.) 


Ans. 1000; 142. 
12 


(8) A uniform and perfectly flexible thread (or chain) is placed 
on a smooth horizontal table, so that one end just hangs over the 
edge, and consequently that end falls, dragging the rest of the 
thread after it. “tind (a) the acceleration of the velocity at the 
instant when an assigned length is hanging. (4) The work that 
has been done by gravity up to that instant. (c) The velocity of 
the thread at that instant. . . 

rx ma? x2 (where m is the mass, / the 
Ans. (a) - (© 7 aoe length of thread, and x the 
portion hanging over). 





——~9e——— 


HEAT, _ 
WITH SPECIAL REFERENCE 
TO ELEMENTARY THERMODYNAMICS. 


BY EDWIN EDSER, A.R.C.S., F.PH.S. 





Co-efficient of Expansion, the volume remaining constant,—As 
the meaning of this co-efficient has been explained previously, 
nothing further need be said on that head here. Its value may 
be determined by means of the apparatus previously described 
(Heat, Fig. 1, PRacTICAL TEACHER for May). The bulb A 
having been filled with dry air, is placed in melting ice, and the 
mercury reservoir G adjusted so that the mercury stands at the 
same level in both the tubes BC and EF. The bulb having been 
placed in a steam jacket, the reservoir is raised so as to keep the 
surface of the mercury in BC at its initial position. Let 2, be the 
difference of level of the mercury in BC and EF. Then, if we 
might neglect the expansion of the bulb itself, (which, as formerly 
pointed out, we may do without introducing a very large error) we 
shall have the following equators :— 

pe = R(1+a?#) equation of isothermals, 
"fv, =R at o°C, 
(f +p) v = R (1 + 1004) at 100°C. 
piv, = 100 Ra, 
A = 1004. ee A 
i 100/. 
f will here indicate the atmospheric pressure measured in cms. 
by a mercury barometer. 

Proofs of the Kinetic Theory, as previously developed.—It has 
been assumed up to the present that when a gas is heated, the heat, 
or, what is the same thing, the energy absorbed, was entirely used up 
either in communicating kinetic energy to the moving molecules of 
the gas, or in doing external work. This presupposes that there is 
no attractive or repulsive force exercised by one molecule on another. 
The exact meaning of this assumption can be best understood by 
following Joules’ experiments to determine whether any internal 
work is done when a gas expands. 

Two air-tight reservoirs, A B, are connected by means of a metal 
tube C D, having a stop-cock at E. A is filled with dry gas, and 
B is exhausted, and A and B are placed in separate calorimeters 
filled with water, the temperature of the latter being read on sensi- 
tive thermometers. The whole is left till a uniform temperature is 
reached. Now let the stop-cock be opened. The gas immediatel 
begins to rush from A into B. If we consider the molecules origi- 
mene Bg near to the stop-cock E, these will, when the latter is 
opened, instead of rebounding as previously with a kinetic energy 
equal to that which they possessed before striking the stop-cock, 
shoot off into B. Successive molecules will behave similarly, so 
that the kinetic vibrational energy of the molecules in A will be 
partly used up in giving rise to a motion of the gas as a whole, or 
in creating a wind from A to B. As a consequence, the gas in A is 
cooled. On the other hand the gas, after entering B, is finally 
brought to rest, the kinetic energy of translation of successive mole- 
cules leaving A being used up in compressing the gas already in B. 
Hence A is heated. Finally, both A and B will be filled with gas 
at half the original pressure. But the molecules are now farther 
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apart than previously; consequently, if any internal work was 
done, z.¢., if the molecules exerted any attractive force the one on 
the other, which was overcome during the expansion, A would be 
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cooled more than B was heated. Asa matter of fact, the loss of 
heat of the calorimeter containing A was found to be equal to the 
gain of heat of the calorimeter B. Consequently, this experi- 
ment indicates that no internal work is performed when a gas 


— 

en both A and B were placed in a single calorimeter, the 
water in which was kept well stirred, no loss or gain of heat in the 
latter was noted when the gas was allowed to expand, as above 
described. This shows that when a gas expands to twice its original 
volume without doing external work, there is no loss of heat, and 
consequently the total kinetic energy of the gas is the same after as 
before the expansion. It follows that no appreciable internal work 
is performed. 

Joule and Thouson’s poh name —Another modification of this 
experiment deserves careful attention. When a vessel containing 
compressed gas is suddenly opened to the atmosphere, the gas in 
the vessel is cooled. Suppose, however, that the opening of the 
vessel which communicates with the atmosphere is closed with 
a plug of cotton wool, so that the gas can only escape very 
slowly. Then inside the plug at one end the issuing gas will 
be at a pressure equal to that of the atmosphere (since the 
plug is supposed to allow the gas to pass so slowly that there 
is no perceptible current produced in the atmosphere), whilst the 
pressure at the other end of the plug must be equal to that of 
the compressed gas in the containing vessel. In fact, the plug 
serves the purpose of allowing the gas to expand without any 
appreciable translational velocity being communicated to any part 
of it. Consequently, the gas, in passing the plug, may be considered 
to have simply expan to # times its initial volume, where # 
denotes the ratio of the pressure inside the vessel containing the 
gas to that of the external atmosphere. Therefore if any internal 
work were performed the temperature of the gas at the two ends of 
the plug would be different, owing to some of the vibrational kinetic 
energy of the pas having been used up in performing that work. 
As a matter of fact a slight difference of temperature was noted, 
and found to vary with the nature of the gasused. It follows that a 
slight correction must be made in respect of the absolute zero 
according to the gas thermometer. The nature of this correction 
may be explained later ; but the above reasoning is so instructive 
as throwing light on the phenomena attending the expansion of gases 
that it fitly finds a place at the present stage of our enquiries. 

Specific Heats of Gases. —The specific heat of any substance is 
defined as the quantity of heat necessary lo raise the temperature of 
one gram of the substance through one degree centigrade. The 
student is supposed to be conversant with the definition of the unit 
quantity of heat, as that quantity of heat which will raise the 
temperature of 1 gr. of water through 1°C. It is often convenient 
to define it in terms of energy, when we may say that one unit of 
heat equals 42 million ergs. 

When speaking of the specific heat of a gas some information as 
to the conditions under which the heating is effected becomes 
necessary. Thus we may heat a gas maintaining either its pressure 
or its volume constant. The specific heat of a gas at constant 
volume is a physical constant resembling in many respects the 
specific heat of a solid. The specific heat of a gas at constant 
pressure will, however, require further consideration. 

Let us suppose that we have one gram of a certain gas enclosed 
in a cylinder fitted with an airtight piston, the latter being capable 
of motion along the cylinder without friction. As the gas is heated, 
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it will expand, and the piston will be forced along the cylinder 
against the pressure of the atmosphere. Let the area of the piston 
be a, and suppose that it is moved through a distance equal to a, 
then a force of Pa (where P is the atmospheric pressure) will 
be overcome through a distance d; hence the external work per- 
formed will be Pad, or Pv, where wv is the increase of volume of the 
gas. In order to perform this work, a certain quantity of heat, 
equal to Pv ergs, is required; consequently we must not only 
supply heat to the gas to increase its molecular kinetic energy, but 
also to perform this external work. On the other hand, when a gas 
is heated, its volume being maintained constant, no external work 
is performed, and the heat supplied is wholly converted into 
molecular kinetic energy. It follows, therefore, that the specific 
heat of a gas at constant pressure is always greater than the specific 
heat of the same gas at constant volume. We shall in future use 
the following symbols in this connection :— 

Specific heat at constant pressure = Sp 

~ bb ae re volume = Sv 
SA 
So =? 

7 will, according to the above, always be greater than 1. For 
atmospheric air y is approximately equal to 1°43. 

Question.— One gram of hydrogen enclosed in a cylinder fitted 
with an air-tight and frictionless piston is heated from o° C. to 
100°C. How much external work is performed? How much 
heat (in calorics) must be supplied to perform this external work ? 

Barometric pressure = 76 cm. of mercury. 

(Suggestion. — Determine v the increase of the volume of the gas, 
then the work performed can be calculated from the value given 
above, where P is expressed in dynes, and v in ccs.) 


(To be continued.) 


——_+oo— 


REPLIES TO SCIENCE QUERIES. 


Yorks.—(a) For Honours, Part II., Theoretical Chemistry 
(Science and Art Department), there is of course no one book that 
covers the ground. Some good text book, ¢g., Newth, Tilden, 
Thorpe for Inorganic, and Bernthsen for Organic, should be 
thoroughly mastered, in addition to which up-to-date Chemistry 
from current periodicals should be attended to most carefully. 
Thermo-chemistry, Electro-chemistry, Stereo-chemistry, are par- 
ticular points to be kept in mind. Furthermore, all the various 
ways of finding atomic weights in their characteristic weaknesses 
should be learnt, and a thorovgh acquaintance with quantitative 
processes as well as with the main facts in the history of chemistry 
ts essential. Too’much attention cannot be given to the Periodic 
and its developments. 

(6) We know of no book specially written to cover the syllabus, 
but ‘Sexton’s Metallurgy’ (C. Griffin, 6s.) is one of the best 
introductions to the science. This could be supplemented by one 
or more of the books on the subject written by H. H. Hiorns, and 
published by Messrs. Macmillan. 

(c) and (@) You cannot improve upon Lunge’s books, and you 
would be foolish to use any others. 

Ystradfodwg. — ‘Inorganic Chemistry (Theoretical),’ Newth 
(Longmans’, 6s. 6d.) ; ‘ Inorganic Chemistry (Practical),’ Newth’s 
* Manual of Chemical Analysis, Quantitative and Qualitative ’ (Long- 
mans’, 6s. 6d.) ; ‘ Fluids,’ Fiakertoa’s, * Hydrostatics and Pneuma- 
tics’ (Blackie, 4s. 6d.) ; ‘Elementary Hydrostatics,’ by Besant 
(Deighton, Bell & Co., 4s.) ; ‘ Hydrostatics,’ by Greenhill (Mac- 
millan’s, 7s. 6d.). 

Sound.—There is no good book exactly covering the syllabus ; 
but ‘A Text Book of Sound,’ by Catchpool (U.C.C., 3s. 6d.), is 
an excellent introductory book which could easily be supplemented 
by reference to larger books, such as those of Rayleigh, Tyndall, 
Donkin, ete. 

‘Light,’ by Emtage (Longmans’, 4s. 6d.) ; ‘Heat,’ by Mark 
Wright (Longmans’, 4s. 6d.) ; ‘Electricity and Magretism,’ by 
Poyser (Lougmans’, 4s. 6d.) ; or ‘ A Text Book of Heat,’ by Draper 
(Blackie’s, 4s. 6d.) ; ‘Solids,’ by Thornton (Longmans’, 4s. 6d.). 

Mathematics III.—Hall and Knight’s ‘ Algebra’ (Macmillan’s) ; 
Lock’s ‘ Advanced Trigonometry. 

Mathematics [V.—‘ Geometrical Conics,’ by Cockshott and 
Walters (Macmillan’s, 5s.) ; ‘Mensuration of the Simpler Figures,’ 
by Briggs and Edmondson (U.C.C., 2s. 6d.). 

(1), (2), (3), (4) and (5). See above. 

roe Chemistry use Perkin and Kipping’s book (Chambers, 
38. 6d.). 

N. U. T.—Gregory’s ‘ Advanced Physiography’ (Messrs. Nelson 
and Sons, 4s. 6d.); Newsholme’s ‘Hygiene’; Lock’s * Tiigo- 
nometry ’ (Macmillan, 2s. 6d.) 
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MATHEMATICS, 
STAGES 2 AND 3, SCIENCE AND ART DEPARTMENT. 


BY G. A. BAXANDALL, 


Mathematical and Mechanical Division, Royal College of Science, 
London ; Lecturer on Theoretical Mechanics, 
City of London College. 

































































THE articles which have appeared each month for the last few 
years on the above subject will be continued next month. 
References will be made to each of the following text books, one 
of which, in each subject, will be supposed to be in the possession of 
the reader. 
Algebra. —Stage 2, Hamblin Smith’s, (Longman’s) ; Hall 
and Knight’s Elementary Algebra (Macmillan’s). 
Stage 3, Hall and Knight’s or Charles Smith’s (Macmil- 
lan’s). 
Trigonometry.—Stage 2, Hamblin Smith’s ; Lock’s (Mac- 
millan’s) ; Loney’s (Cambridge Press) ; Hall and Knight’s. 
Stage 3, any of the last three, or Todhunter’s (Macmillan’s). 
£uclid.—Nixon’s Euclid Revised (Clarendon Press) ; Hall 
and Stevens’ (Macmillan’s) ; or Taylor’s (Cambridge Press). 








MESSRS. CHAPMAN & HALL’S RECENT 
PUBLICATIONS. 





Mechanical and Engineering Drawing. H. Holt Butterfill. 
A full and clear treatise on this subject. ‘The nature and position 
of the planes, which usually present so much difficulty to the 
beginner, are very clearly explained. The chapters on interpene- 
tration of solids and the development of surfaces are particularly 
full and clear. 

The Newark Freehand Drawing Course. By Professor F. 
Edward Hulme, F.L.S., F.S.A. A carefully-graduated series ot 
sixty Freehand Copies bound in a book with some pages of useful 
advice. The designs are based on foliated and floral forms, and 
many of them are very graceful and ingenious. Most of them are 
new, and can be strongly recommended to teachers who are looking 
for variety. 

Special Test Copies. By Richard G. Hatton. Four packets 
of freehand half-crown-fine preventing tests, which should be used 
by all Art teachers except those whose pupils are invariably good 
and reliable. Each packet contains 30 copies of one test and each 
of the four tests is as good and well drawn as might naturally be 
expected from Mr. Hatton. A ‘Key’ is also enclosed, from which 
the teacher may obtain useful hints as to method and criticism, 
also some amusement. 

Wood Carving, being a carefully-graduated educational course 
for schools and technical class. By Joseph Phillips. 

Fifteen full-size Shaded Working Drawings. The book is an 
exceedingly practical little manual, and the ‘course’ it prescribes 
fully bears out its extended title, beginning at the beginning and 
attempting nothing beyond what may be well done. Paper and 
printing are admirably adapted for reading at the bench, and the 
illustrations are from photographs of the work—each piece in its 
successive stages. The working drawings present the same ex- 
amples drawn to full size, also several others in continuation. — 

Model Drawing and Shading from Casts. By T. C. Barfield. 
Teachers of little experience and students who are trying to teach 
themselves would do well to make use of this book. Model Draw- 
ing is treated with proper reference to, and use of, the horizon line, 
and common, i.¢., fopu/ar errors are successfully exposed. In the 
latter part of the book the student is shown how to shade from 
casts, not how to copy shaded drawings. The directions are clear 
and the examples well chosen. 

Notes on Carpentry and Joinery. Thomas J. Evans. A 
most comprehensive manual. It is written in order to meet the 
requirements of the examinations of the City and Guilds and other 
companies, and we do not see how a student can fail to pass with 
credit if he assimilates the information given in the volume. Indeed 
the author seems to have gone out of his way to make the thing 
complete, as the full description of instruments and the very 
elementary problems in geometry will show. : 

The practical carpentry and mathematical sections are particularly 
well treated. be 

As usual with Messrs. Chapman and Hall’s publications, the 
general get up of the books is excellent, the illustrations being very 
clear. 
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By Royal Letters Patent. 


PEARSON’S 
SCHOOL MAPS 


For REFERENCE and CLASS-TEACHING. 


Ready: ENGLAND, SCOTLAND, IRELAND, EUROPE. 
THERE WILL SHORTLY BE A LARGE ADDITION TO THIS SERIES AND FURTHER IMPROVEMENTS WILL BE EFFECTED. 


IMPROVED CLOTH. IMPROVED PRINTING. IMPROVED MOUNTING. 
But the Same Low Price, viz., 10/6 for the Double Map. 
On one side of the Sheet, which is mounted on double-faced rollers, is a superior Wall Map in Colours, and on 


the other side an outline of the same country on the best blackboard surface ever produced. Any desired portion of 
the outline map, which is indistinctly seen at a distance, may be traced with chalk as often as desired. 


Before ordering School Maps Teachers should make a point of seeing Pearson’s, and when Pearson’s Maps 
are ordered substitutes should be refused. 





PEARSON’S MAPS ARE THE BEST, THE CHEAPEST, THE MOST DURABLE, AND THE 
wee MOST USEFUL SCHOOL MAPS EVER ISSUED. __-_ 


They have met with the approval of the Educational Press, the President of the Royal Geographical Society, H.M. 
Inspectors of Schools, School Board Inspectors, Organising Visitors and others, while practical Teachers place them 
among the greatest labour-saving appliances of the times. 


A BLACKBOARD MAP and a SUPERIOR WALL MAP COMBINED FOR 10/6 ONLY. 


Lists Free on Application to the Publishers. 


(. ARTHUR PEARSON, Limited, Educational Publishers, Pearson’s Weekly Buildings, Henrietta Street, London, W.C. 


ENGLISH HISTORY 
CERTIFICATE EXAMINATIONS, 1899. FOR CHILDREN. 


By Mrs. F. 8. BOAS. 


Works in English Literature. With 20 Full-page Illustrations. Small crown 8vo. 2s. 6d. 





‘An admirable little book . . . . written with great clearness and simplicity 
ose@s ay > oy and telling.’-—-Academy. 
EDI TED BY THOMA § PA GE ‘A short, bright sketch for the smallest of schclars.’—-Guardian. 
‘ ‘ It is written in bright, simple style, and with all the art of the story-teller who 


understands the child’s outlook. In almost every page there are touches of quiet 
humour and fancy that will make the child eager to learn.’— Westminster Gazette. 
“We have used and induced others to use Louise Creighton’s “First History of 


MOFFATT’S PLAYS OF SHAKESPEARE, | artes eee. eae ad it ie preference to ether of 


the others, good as they are.'—Preparatory Schools Review. 
King Lear _... «5 a wo a & 


As You Like It ee A PRACTICAL INTRODUCTION 


TO THE 


ELEMENTS OF CHEMISTRY. 


MOFFATT’S ENGLISH CLASSICS. | By W. MARSHALL WATTS, D.Sc., 


i 9 | ycience Master at Giggleswick G school. 
Milton s Comus : 2 4 “a 1 6 Science Master at Giggleswick Grammar School 
| 
| 


" ls. Second Edition. 
| , s , 
Milton 8 Lycidas, L Allegro, and ‘ Essentially a student's book.’—Chemical Trade Journal. 
Il Penseroso... i se 


1 4 | Most completely adapted to those studying without the help of a teacher.’— 
School Board Chronicle. 














‘A very creditable piece of work.’—Zducational Times. 


‘Very skilfully edited by Mr. Page.’-—National Teacher. | ELEMENTARY 


Shakespeare and Milton Reader... 1 4 LESSONS ON SOUND. 
| 


By C. L. BARNES, M.A., 


Senior Science Master at Sherborne School. 
With numerous illustrations. 1s. 
‘Clearly written, well illustrated by diagrams, and should prove an excellent 
M oO FFATT & PAIG E, | introduction to the study of sound and music.’—University Correspondent. 
| 
28, Warwick Lane, Paternoster Row, London, E.c.| JAMES NISBET & CO., Ltd., 21, Berners Street, W. 


@@ When writing to Advertisers, our Readers will oblige by mentioning ‘THE PRACTICAL TEACHER? 


ALL SCHOOL REQUISITES SUPPLIED. FULL CATALOGUES 
GRATIS AND POST FREE ON APPLICATION. 
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FRENCH AND GERMAN PRIZE 
COMPETITION. 
Prize Editor : 


W. T. THOMPSON, B.A. (LOND.), 
FRENCH AND GERMAN HONOURS. 


RULES AS USUAL, 
FRENCH COMPETITION. 
RESULT OF THE SEPTEMBER COMPETITION. 
The prize is awarded to Ashdown.* 





First Class.—Port Royal, C.E.M., Mahomet, Antonia, Vesta 
(A), Perseverando, Tite Live, Thundergay, Carpe Diem, Chemi- 
reau, Rus, Vera, Un simple soldat, Sans souci, Dies, Pennycome- 
_— Missel thrush, Garibaldi, Agaznog, Maida Vale, D. Fense, 

ic mihi, Sea, Vincent, Dame Durden, Armchair, Goa, Heather 
Bell, Practical Teacher, Miltonian, Hirondelle, Meadowsweet, 
Chamonix, Sans souci (A), Irene, Nolle, L’espérance, Helm Crag, 
Nellie, Racine, Ecossais, Narcissus, Chrysostom. 

Second Class.—Westward Ho !, Kilmenny, Sam, Sesame, Sixteen, 
Saxon, Pip, Integer, Kettering, Eunice, Warwick, Antony, Vesta, 
Cyrano de Bergerac, Cleopatra, Bijou, Nortoniensis, Myroch, Sic 
itur ad astra, Derruchette, Luda, Treherbert, La Poupée, Ignatius, 
Hyacinthe, Aspirant, Edelweiss, Wells, Hyanthe, White Heather, 

May. 

Third Class.—Perseverance (A), Vive le Sirdar, Frédérique, 
Smike. 

Prize Translation. 

We are never content with the present. We anticipate the future 
as if it were too long in coming, and as if we would hasten its pro- 
gress ; or we recall the past, as though to stay its too swift flight. 
So rash are we that we go wandering into the times that do not be- 
long to us, and give no thought to the only time that is really ours ; 
and so heedless, that we dream of the time which is no longer of 
any avail to us, and allow the only time which really exists for us to 
escape us without giving it a thought. This is because the present 
generally offends us. We will not face it if it vexes us, and if we 
are enjoying it we regret to see it slipping away from us. We en- 
deavour to buoy up the present with the future, and we imagine we 
can arrange things which we have no contro! over for a time 
which we have no certainty of ever reaching. Let everyone look 
well into his own thoughts, and he will find ‘them nearly always 
occupied with the past or-the future. We hardly give a thought to 
the present, and if we do think of it, we only doo to get a clearer 
insight into the future. , The present is never onr end, the past and 
the present are our means to an end, but the future alone constitutes 
that end. Thus we never really /ive at all, we only Aofe to live ; 
and though we make all our plans with a view to being happy, it is 
impossible that we can ever be so, if we aspire to no other happi- 
ness than that which is attainable in this life. Our imagination 
magnifies the present time for us so powerfully by dint of con:inually 
dwelling on it, and reduces the importance of eternity so much 
by never reflecting on it at all, that we make nothing of eternity, 
and an eternity of nothing ; and all this is so strongly rooted in our 
natures, that all our reasoning power cannot save us from it. 


A Prize of One Guinea will be given for the best translation 
into English of the following extract :— 

Les personnages de Racine sont des étres abstraits plut6t que des 
hommes réels, Il esquisse un contour, il n’approfondit pas une 
physionomie ; il développe une vertu, il ne construit pas un 
caracttre. Rien ne lui est plus opposé que cette vision pénétrante 
et absorbante par laquelle Shakespeare apercoit en un instant le 
corps, l’esprit, l’éducation, le naturel, le passé, le présent de son 
personnage, et cet innombrable écheveau de fils tortueux, nuancés 
et changeants qui s’entrecroisent pour le former. II saisit quelque 
— simple, la fierté, l’emportement, la jalousie tyrannique, la 

délité conjugale, la pudeur, et fait d’elle une Ame ; le personnage 
n’est rien d’autre ni de plus ; une seule ligne a suffi pour le tracer ; 
tous les traits accessoires, qui le compliquent dans la nature, ont 
disparu. De méme, a l’hétel de Rambouillet, on expliquait ce 
quest le jaloux, le volage, l’opinitre, le g@néreux et le perfide ; de 
méme la Bruyére montrera ce qu’est i’enrichi, le galant, l’hypocrite 
et le courtisan. La raison oratoire en ce sitcle s’est partout em- 
ployée a déduire les suites d'une qualité pure ; car son propre est 
de développer les idées générales, et ses poétes les ont mises en 
sctnes, comme ses prosateurs en portraits. C’est pour cela qu’elle 
aboutit naturellement aux personnages héroiques et beaux ; elle 
leur donne les qualités qui la fondent ; elle les compose de raison 
pratique, c’est-d-dire de noblesse, de générosité et de vertu ; elle 
n’admet la passion que comme une puissance secondaire et vaincue ; 
elle exclut le désordre et la folie ; elle rejette l’excessif et l’ignoble ; 


* Will Ashdown kindly forward name and address to Editor /. 7. 
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elle ne souffre pas, méme chez les scélérats, la laideur triviale et 
repoussante ; elle leur impose des dehors de modération et de dé- 
cence ; elle veut se retrouver elle-méme jusque dans les endroits 
ot elle n’est pas. TAINE. 
GERMAN COMPETITION. 
RESULT OF THE SEPTEMBER COMPETITION. 

The prize is awarded to Pennycomeguick, the pseudonym of Mrs. 
Green, St. Budeaux Vicarage, Devonport. 

First Class. —C,E.M., Sanhedrin, D. Fense, Mahomet, Agaznog, 
Heather Bell, Sic itur ad astra, Nil desperandum, Missel thrush, 
Fritz, ——-—, Khartumo delenda est. 

Second Class.—Dies, Nolle, Tanno, La Poupée, Vesta, Thunder- 
gay, Volkslied, Pupil Teacher, Hajji Baba. 

Prize Translation. 

Fair Sarah’s fainting-fit had a most peculiar cause. It is custom- 
ary in the synagogue for any one who has escaped a great danger to 
come forward publicly after the reading of the lesson from the Law 
and give thanks to Divine Providence for the deliverance. Now, 
when Rabbi Abraham rose in the synagogue down below to recite this 
thanksgiving, fair Sarah, recognising her husband’s voice, noticed 
that its tones gradually fell into the droning monotone of the Prayer 
for the Dead. She heard the names of all whom she loved ; they 
were even accompanied by that benedictory adjective which we 
apply to the departed. Then the last ray of hope vanished from 
fair Sarah’s soul, and her heart was rent by the certainty that her 
mearest and dearest had actually been killed—that her little niece 
was dead, that her young cousins were also dead, tiny Gottschalk 
dead too ; all murdered and dead ! She would herself have died on 
the spot from the agony of this knowledge, had not a kindly swoon 
steeped her senses in oblivion. 


A Prize of Half a Guinea will be given for the best translation 
into English of the following extract :— 

Als aber das Gesprach unter den beiden Reisenden auf einige 
neuere Ereignisse und auf Politik, kam, traf man einen Punkt der 
Unterredung welcher fiir den Schwaben von hohem Interresse war. 
Man sprach von der Gestalt und der inneren Kraft Deutschlands 
Mit einer gewissen Erbitterung zog jener eine Parallele zwischen 
Jetzt und Sonst, die nicht gerade zum Vortheil der neueren Zeit 
ausfiel. Der Reisende aus Brandenburg, dessen Grundsitze nicht 
mit diesen Ansichten iibereinstimmen mochten, gab ihm dennoch, 
nicht ohne einiges Selbstgetiihl, die letzten satze zu. Ungliicklicher 
Weise fing er diesen Satz ‘Ich bin ein Preusse’ an, and reizte 
dadurch unwillkiirlich den Unmuth des jumgen Mannes noch mehr 
auf. Denn dieser vergass nun jede Riicksicht der Klugheit. Mit 
einer Beredisamkeit, die an jedem andern Orte dienlich gewesen 
wire, suchte er seine Meinung durchzufiihren, und Nichts war ihm 
zu hoch, das er nicht mit seinem eigenen Massstab gemessen hitte. 
Der Preusse, der solche Leute nur vom Hoérensagen kannte, 
erschrack iiber diese Aeusserungen. Konnte nicht der Postillon, 
konnte nicht ein Passagier im Bauche des Wagens diese Keden 
vernommen haben! Spandau, Képenick, Jiilich, und alie mé- 
glichen festen Platze schwebten vor seiner = oe Phantaisie, 
und das beste Mittel, seinen Nachbar zum Stillschweigen zu bringen, 
schien ihm, wenn er sich in die Ecke driickte und sich schlafend 
stellte. HAurFF. 

REPORT ON THE PRIZE COMPETITIONS FOR 
SEPTEMBER. 

Quite a large number of really good translations of the 
French extract were sent in. ‘The first sentence was only well 
translated in a few cases. It forms the text of the greater part of 
the extract. It may be translated, ‘We never concern ourselves 
much about the present.’ /mfprudents was translated literally by 
most. It is used in its proper meaning of ‘lacking foresight,’ 
‘thoughtless.’ The causal meaning of C'est gue was lost on most 
competitors. One translation of C'est gue le présent dordinaire 
nous blesse was, ‘It is only the ordinary present we hurt.’ Very 
many went wrong in the translation of si nous n’aspirons 2 une 
autre béatitude, &c., and gave a rendering precisely opposite in 
meaning to the text. Very little reflection is needed to see that a 
Christian philosopher would be hardly likely to commit himself to 
the statement that our hopes of happiness in the future are never 
likely to be fulfilled unless we aspire to a happiness we can attain in 
this world. In the last sentence the time varies, /¢ temps présent, 
being not ‘present time,’ as opposed to past or future time, but the 
present life, as opposed to the future life. 

The German translations were on the whole very well done. The 
prize-winner may have some authority for the use of the adjective 
*benedictory,’ but it is certainly not an elegant word. The refer- 
ence in jenem segnenden Beiwort is to the adjective se/ig, meaning 
both ‘blessed’ and ‘departed.’ Several competitors gave the in- 
correct and unconsciously humorous translation ‘that blessed 
epithet.’ One competitor translated Baschen as * bass-singer,’ and 
the proper name Gottscha/k as ‘capital little wag.’ 
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THE 


EDUCATIONAL MUSICAL INSTRUMENT CO. 


ESTABLISHED 1881. 


For Circular, ae 
Testimonials, ! 
and ANY 
Maker’s List 
and designs, 
apply to the 


MANAGER, 
43, 


Estate 


Buildings, 
Huddersfeld 


21, ARGYLE CRESCENT, PORTOBELLO, EDINBURGH ; or at 20, HIGH- 
BURY PLACE, LONDON, N. (Close to Highbury Station anda Trams.) 


PIANOS, &c., FOR SCHOOL USE. 


We are offering a range of instruments specially made for School work, at prices within 
the reach of all. We have supplied some eight hundred for this purpose, and can please 
you fully, and save you much money. 

In Pianos and American Organs for Home use our lists indicate the best besgeine in the 
market at the prices quoted, cash or instalments, and many th ds of hers, 
anagers, &c., have testified to the unequalled advantages we offer. 

We pa carriage, give a month's free trial, a ten years’ warranty, and exchange free of 
cost if the instrument sent is not all that is desired. 

N.B.—All our Pianos are fitted with a special action to the Soft Pedal that fully subdues 
the tone, and effectually preserves the instruments during practice. : 

Mr. W. PARKS, Clerk to the St. George School Board, Glos., writes :—* Please deliver six 
more Pianos, according to your tender, as early as possible.’ (We have sent fourteen instru- 
ments of the same class to this Board.) 

Mr, J. H. YOXALL, M.P., writes :—‘I enclose cheque in payment for Piano; the choice 
reflects the greatest credit on your firm. I am entirely satisfied with it in all respects, and I 
feel sure that a customer benefits very much by taking advantage of your experience and large 
connection.’ 


———— — 








Show Rooms open Daily. Call and see our Stock, or write for our List of Instruments for 
Home or School Use, specifying the class preferred, and you will find 


WE CAN SAVE YOU MANY POUNDS. 
[Please mention this Paper.) 


CODE BOOK~KEEPING, &c. 


SARLL’S BOOK-KEEPING FOR NEW CODE. Stage I., Intro- 
ductory ; II., Practical; II1., Sia | or Journalising. Each 48 pp. Price 4d. 
Outline Keys. MS. Books, 2d. each. Schoolmaster says :—‘They are the 
best and cheapest manuals of the kind in the market.’ 

SARLL’S PRACTICAL BOOK - KEEPING. Fourteenth and 
greatly improved, Edition. Teachers’ Aid says :—‘ There is no cheaper 
and safer guide.’ Consists of Grad. Exercises and Exam, Papers, with fd 
or outline Keys. ta8pp. 1s. MS. Books, superior, rs. Cheap, 4d. 

SARLL’S DOUBLE-ENTRY BOOK-KEEPING. Thirteenth 
Edition. 2s. Complete with /mé/ or outline Keys. Practical Teacher 
says :-—‘ We heartily recommend it as the des¢ and cheapest manual we have 
seen.’ For Soc. of Arts Exams., Civil Service, &c. 256 pp. MS. Books, rs. 
Cheap, 4d. 

SARLL & SOC. OF ARTS—NEARLY 1,300 CERTIFICATES and 
Two Bronze Mepats. Results unsurpassed by any teacher in Great Britain. 


SUPPLEMENTARY KEYS. Reavy Ocr. Isr. 

I. TO SARLL’S PRACTICAL. Containing ruLLY worxeD Keys to ad/ 
the Exam. Papers in Practical at 1/-, and to a// the Exercises in Stages I. and 
II. at 4d. Two Suitumacs. 

II. TO SARLL’S DOUBLE-ENTRY. Containing FULLY worKED 
Keys to a// the Exam. Papers in ‘“‘ D Entry” at 2/-, and to aé/ the Exercises 
in Stage III. at 4d. Taree SHiciincs. 

*e* Specimen Copies—except Keys—at one-third off, or Teachers can have 

Parcels for insoeotion, Post Free, from A. SARLL, A.K.0. (Cecturer People’s 

Palace, E., Polytechnic, W., &c.), 62, Oakley Road, London, N. 

Twenty L by Cor pond for 10s. 6d. 


London: GEORGE GILL & SONS, 13, Warwick Lane, E.C. 
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GEOGRAPHY. 


JUST PUBLISHED. 














HOW TO DRAW AND COLOUR A MAP. 


Being a Guide to the “‘ Beaumont” Series of Geography and 
Map-Tracing Books, containing useful hints to Teachers on 
Printing, Celouring, &c., and Suggestive Lessons in Geo- 
graphy, for Standards I. to VII. Illustrated, with Coloured 
and Plain Maps, by W. SCHOFIELD, F.R.G.S. Price 2s. 6d. 


The ‘‘ Beaumont”’ Series of combined 


GEOGRAPHY and MAP-TRACING BOOKS. 


Based on the be hy requirements of the Education 
Code. ONE BOO EACH FOR STANDARDS III. to VII. 
The Purpose of the Series is threefold :— 
(1) To train the children in the principles of Map Drawing. 
(2) To give additional interest to the lessons in Geography. 
(3) To supply an attractive and instructive occupation in 
Colour Work. 
The Series might be used with much advantage by Pupil Teachers 
and Scholarship Candidates. 

Each Book contains Twelve Maps, outlined in a tint suitable 
for Tracing and Colouring. Opposite each Map the Geogra- 
phical Facts are printed. Designed and arranged by W. ScHo- 
FIELD, F.R.G.S. Price, each net, 3d. 


CHARLES & DIBLE, 


Kindergarten and Educational Publishers, 


LONDON—25, Paternoster Square, E.C. 
GLASGOW—155, St. Vincent Street. 


STUDY AT HOME for L.L.A. 


Mistresses with this University Diploma command superior appointments. 
At recent Examination (1898), over 40 successes, many in Honours. o Student 
has failed who has been through the Tutorial Course. 


COMPLETE PASS COURSE (each Subject) £2 2s. 


Fees paxable by Instalments. Concise Guide to L.L.A., and full particulars 
for 1899 free from the Secretary, 


LONDON AND NORTHERN TUTORIAL CLASSES, 
3, JAMES STREET, HYDE PARK, LONDON, W. 


UNITARIAN READING-FREE. 








STOPFORD BROOKE - on ‘The Word of God.’ 
SAVAGE we so ove ooo ‘Our Unitarian Gospel.’ 
WALTERS *Science and Religion.’ 


These Publications sent free; also information on Unitarianism. 


Apply by letter to 


Miss F. HILL, 43, CHRISTCHURCH ROAD, HAMPSTEAD, N. W. 





BORD'S Pranos 


FOR SALE, with 25 per cent. Discount for Cash, 
or 14s. 6d. per month (second-hand, 10s. 6d. per 
month) on the Three Years’ Hire System. Lists free 
of C. STILES & Co., 40 & 42, Southampton-row, 
Holborn, London, W.C.—Pianos exchanged. 


ECHSTEIN Pianos. 


These magnificent Pianos for hire on the Three 
Years’ System, at advantageous prices and terms. 
Lists and particulars free of CHAS. STILES & Co., 
40 & 42, Southampton-row. Holborn. London, W.C 





er When writing to Advertisers, our Readers will oblige by mentioning 


EPPS’S 
COCOAINE 


COCOA-NIB EXTRACT. 


The choicest roasted nibs (broken-up beans) of the natural ‘Cocoa 
on being subjected to powerful hydraulic pressure, give forth their 
excess 2 oil, leaving for use a finely-flavoured powder—‘ Cocoaine, 
a product which, when prepared with boiling water, has the con- 
sistence of tea, of which it is now, with many, beneficially taking 
the place. Its active principle being a gentle nerve stimulant. 
supplies the needed energy without unduly exciting the system. Sold 
only in labelled tins. If unable to obtain it of your tradesman, 
a tin will be sent, post free, for nine stamps. 


JAMES EPPS & CO., Ltd.. Homeopathic Chemists. London. 
‘THE PRACTICAL TEACHER,’ 
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NEW EDITIONS OF 


From the considerable number of books recéntly published to 
help the literary student to appreciate the works of our great 
writers, we may reasonably infer that the systematic study of English 
Literature is making way in our schools and colleges. The range 
afforded by this st y is very wide, the master-pieces are many, and 


it seems most desirable that a knowledge of them should be culti- 
vated not only for the improvement of taste and the encouragement 
of thought, but as a counter-agent to the narrowing influence of an 
exclusive attention to the scientific and practical branches of 
modern education. It will be understood that we do not for one 
moment underrate the importance of physical science and practical 
training. A glance at our pages should suffice to prevent any 
mistake on this point. But we recognise the importance also of 
those subjects of study which bring the student into contact with 
noble ideals of life, and are therefore likely to be fertile sources of 
new ideas. 
ABBOTT, JONES AND CO., LIMITED, LONDON. 

The Bard and Ode on the Spring. By Thomas Gray. In 
suitable form for use by pupil teachers and other students the editor 
of this little book gives, besides the text, a brief life of the author, 
glossaries, notes, summaries and grammatical exercises, This varied 
matter having been compiled from the notes of a lecturer on 
English at a London centre for pupil teachers will be found ex- 
tremely helpful to young students of English literature. 


ADAM AND CHARLES BLACK, LONDON. 
King Lear by William Shakespeare, Edited by P. Sheavyn, 
M.A. (Lond.), forms the second volume of Black’s School Shake- 
The Introduction is particularly terse and lucid, and deals 
iefly with the literary and dramatic features of the play. The text is 
very clearly printed, and is followed by a set of examination 
questions framed to suggest a method of study. The brief notes 
which complete the book are devoted mainly to the vocabulary, 
with special reference to its Elizabethan character. The paper and 
binding are of capital quality for such a cheap school bouk. 


BLACKIE AND SON, LIMITED, LONDON. 


A School History of English Literature: Vol. II. Shake- 
speare to Dryden. By Elizabeth Lee. This volume affords 
excellent guidance to a study of the progress of English literature 
during the period of which it treats. It is written in an extremely 
pleasant style, and supplies a large amount of information on all 
the more important writers of the period. We know of no more 
satisfactory account of Shakespeare’s life and works within so brief a 
space than that which occupies the first forty pages of this little 
book. Milton is dealt with at almost the same length: while 
Bacon and Dryden are proportionately treated in separate chapters. 
Intervening chapters are devoted to the Elizabethan dramatists, the 
minor Elizabethan writers, the Drama of the Restoration, and the 
minor writers of the Stuart Period. A useful feature is brief 
bibliographical note at the end of each chapter suggesting works 
for further study of the literary history of the time. For its interest 
and helpfulness Miss Lee’s book deserves to be widely read in the 
middle and higher forms of schools. 


The Warwick Shakespeare: The Merchant of Yenice. 
Edited by H. L. Withers, B.A. The Tragedy of Coriolanus, 
Edited by Edmund K. Chambers, B.A. We have more than once 
called attention to the merits of the excellent school editions of 
Shakespeare’s plays, published in the Warwick series. In these as 
in previous volumes the literary character of each play is made the 
chief object of study, and in the case of the Merchant of Venice, 
Mr. Withers urges on readers what we believe to be the soundest 
method of study, namely a thoughtful continuous reading of the 
whole play before using introduction and notes. ‘ Wherever prac- 
ticable,’ he adds, ‘the learner is himself to verify comment or 
criticism.’ To encourage the latter course, parts of the Introduc- 
tion contain blanks which the student is expected to fill in by 
searching in the play for the matter suggested by the editor’s com- 
ments. 

In each of the volumes the notes are abundant, and they are 
kept separate from the glossary, and from other special aids which 
are provided in a series of appendices. The edition, it should be 
understood, is suited for more advanced students than the pupils of 
junior forms. 


ENGLISH CLASSICS. 


WILLIAM BLACKWOOD & SONS, EDINBURGH. 

The Merchant of Venice with Introduction, Notes, and 
Glossary, by R. Brimley Johnson. Here we have the first issued 
volume of another School Shakespeare. The text is preceded by a 
summary of the story of the play and by a brief but carefully 
written Introduction which deals with the style, date, sources, plot 
and moral of the play. The aim is to awaken interest in literary 
study by giving a clear interpretation of the play ‘ without indulging 
in elaborate Teerary criticism, or trespassing on the domains of 
pure philology.’ ith this view no information is supplied which 
is not thought necessary to such clear interpretation, and hence the 
notes though numerous are commendably brief. The edition seems 
to be well adapted for the help of young students. 

The Tragedy of King Richard the Second. With Introduc- 
tion, Notes, and Glossary. By R. Brimley Johnson. This second 
instalment of the publishers’ ‘ School Shakespeare’ is exactly similar 
in form and treatment to the ‘ Merchant of Venice’ noticed above, 
and deserves the like commendation. 

Paraphrasing, Analysis, and Correction of Sentences, by 
D. M. J. James, M.A. This volume is formed of two small books 
bound into one. The first consists of a graduated collection of 
more than one hundred and thirty passages of poetry to be used as 
exercises for paraphrasing. In the preface a few brief rules are 
given for the guidance of the pupil, and three passages of different 
styles are paraphrased as examples for imitation. As a collection of 
exercises the book should prove very useful and save the teacher 
much time and labour ; but the importance practice of , araphrasing 
will probably require much personal attention on the part of the 
teacher, and the examples given for imitation are too few to be of 
much service. 

The latter part of the volume contains three sets of extracts, the 
first, chiefly poetical, intended for practice in analysis, the second 
illustrative of special difficulties in parsing, and the third common 
grammatical mistakes to be corrected. 

THE CAMBRIDGE UNIVERSITY PRESS. 

Several recent issues of the Pitt Press Series deserve special 
attention. First, Earle’s Microcosmography, edited with In- 
troduction and Notes by Alfred S, West, M.A., brings within reach 
of the ordinary student what is, perhaps, the best of the several 
collections of seventeenth century essays, described as ‘ Characters.’ 
Earle, as we learn from Mr. West’s brief biography, lived through 
the first sixty-five years of the seventeenth century. A constant and 
devoted supporter of the Stuart cause, he was made Dean of West- 
minster at the Restoration, soon became Bishop of Worcester, and 
afterwards Bishop of Salisbury. His characters, nearly eighty in 
number, average little more than a page in length, but they abound 
in wise observations, tersely, quaintly, and often wittily expressed. 
The style often reminds one of Bacon’s Essays. Mr. West supplies 
an extremely interesting introduction, and annotates the essays in a 
most able and helpful manner. 

A Selection of Tales from Shakespeare. By Charles and 
Mary Lamb. Edited by J. H. Flather, M.A. This handy volume 
includes six of the well-known Lamb’s Tales, the selection ap- 
— for study by candidates for the forthcoming Cambridge 

cal Examination. The Introduction is brief but serviceable. 

Intelligent pupils should find very little difficulty in understanding 
these simply-written stories, and the annotations seem to us quite as 
full as are necessary. A few extracts from the plays are added. 

The Merchant of Venice. Edited, with Introduction, Notes, 
Glossary, and Index, by A. W. Verity, M.A. Like the other 
volumes of this series of plays edited by Mr. Verity, this one is 
marked by its scholarly introduction, and by the fulness and 
thoroughness of the annotation. We can confidently commend it 
to students who are seeking a trustworthy guide in the study of 
this popular work of the great dramatist. 

Gray’s English Poems. Edited, with Introduction and Notes, 
by D. C. Tovey, M.A. Gray's poetry in English was small in 
bulk, but very finished in style. The total number of pieces, in- 
cluding several fragments and some translations from Welsh and 

Norse poems, is only thirty-two, and they occupy less than eighty fools- 
cap octavo pages. They include, however, the immortal ‘ Elegy 
Written in a Country Churchyard,’ the ‘Ode on a Distant Prospect of 
Eton College,’ ‘ The Bard,’ and the ‘ Progress of Poetry.’ Mr. Tovey 
supplies an interesting biographical and critical introduction, and a 
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mass of minute annotation occupying over two hundred pages. 
This represents, of course, a very thorough study of Gray’s works, 
and furnishes the student with an aid and an incentive to like 
thoroughness of study. ; ; 

John Bunyan. By Thomas Babington Macaulay. Edited by 
Arthur D. Innes, M.A. To the Cambridge Series for Schools and 
Training Colleges has just been added an extremely satisfactory 
edition of Lord Macaulay's essay based on Southey’s ‘Life of 
Bunyan.’ The able editor contributes an interesting introduction, 
including biographical and critical notices of Macaulay, with bio- 
graphical, historical, and literary sections relating to Bun n. The 
supplementary notes are full and lucid. The whole is issued in a 

neat and handy form. . 
ray’s Ode on the Spring and the Bard, edited by D. C. 
Tovey, M.A., taken from Mr. Tovey’s complete edition of Gray’s 
‘English Poems,’ already noticed, form another volume of the same 

useful series of books for pupil teachers and students, 


ARCHIBALD CONSTABLE AND CO., WESTMINSTER. 

The Faerie Queene. By Edmund Spenser, Books II. and IIL 
Edited by Kate M. Warren. These two handy and pleasing 
volumes continue the capital edition of Spenser’s great poem, 
which Miss Warren is editing from the original editions of 1590 and 
1596. The text is neatly privted, the introductions are lucid and 
sympathetic, the glossary is carefully compiled, and the notes are 
brief and few. These characteristics seem to us to fit the work 
exactly for the use of the considerable class of readers who, while 
fully familiar with modern English, need some light to be thrown 
on Spenser’s archaisms before they can read the ‘ Faerie Queene’ 
with interest and pleasure. 


HODDER AND STOUGHTON, LONDON, _ 

Bell’s Reader’s Shakes —The Comedies. Edited by 
David Charles Bell. This is the third and final volume of a 
specially abri edition of Shakespeare's plays. With the ex- 
ception of ‘The Tempest,’ which as a romantic play has been 
included in a previous volume, it includes all the comedies. These 
the editor has, to quote the title page, ‘condensed, connected, and 
emphasized for school, college, parlour, and platform.’ Such 
passages as are not considered suitable for public, family, or school 
reading are omitted, and brief connecting statements are inserted to 
maintain the thread of interest. Brief explanatory notes are printed 
at the foot of the page so as to be readily seen by the reader. For 
emphasis an unobtrusive diacritic mark is placed before such words 
as need it. The editor, as the author of standard works on elo- 
cution, is well qualified for the task he has undertaken, and now 
brought to a successful completion ; and the volumes appear to us 
well adapted to the purpose in view. 


MACMILLAN & CO., LIMITED, LONDON. 

Helps to the Study of Addison’s Essays. By C. D. Punchard, 
B.A. This little work is really a student’s handbook to the selection 
of Addison’s Essays, made by the late Mr. J. R. Green, and pub- 
lished in the well-known Golden Treasury series. The introductory 
sections give a brief account of Addison’s life, of his humour and 
language, and of the state of society and literature under the later 
Stuarts. The notes follow the order of the essays as arranged by 
Mr. Green, and afford ample explanation of all expressions and 
allusions that may present any difficulty to the reader. 


THE PRACTICAL TEACHER. 


Gray’s Ode on Spring and the Bard are now added to the 
Series for Pupil Teachers. The booklet contains a short biography 
of the poet, from Matthew Arnold, and an abundance of clear notes 
explaining allusions and an appendix in which special attention is 
turned to derivation and figures of speech. 

Milton’s Lycidas. With Introduction and Notes by,W. Bell, 
M.A. A useful and fully annotated edition of Milton’s remarkable 


Monody. 
MOFFATT AND PAIGE, LONDON. 

The Merchant of Venice. Edited by Thomas Page. This is 
a new and enlarged issue of what is perhaps one of the most com- 
plete editions of this popular drama for the use of students. Its 
copious and carefully classified information treats of all points?on 
which help can be desired. 

Milton’s Lycidas—L’Allegro and Ii Penseroso. Edited by 
Thomas Page. This edition is marked by those features of almost 
exhaustive annotation, and complete classification of information 
on which we have commented in our notices of the series of 
Shakespeare’s plays, edited by the same practical hand. The clear 
analyses of the poems, and the extensive quotations from great 
critics are particularly commendable features. 





CASSELL AND CO. 

Applied Mechanics. By J. Perry, M.E., D.Sc., F.R.S., etc., 
Professor of Mechanics and Mathematics, Royal College of Science, 
London. There are so many books on Applied Mechanics that 
or addition to their number would seem to be unnecessary. With 
a few notable exceptions the books referred to are written to satisfy 
the requirements of certain examinations, and in consequence only 
sufficient information is given to enable the reader to ‘pass.’ Thus 
the earnest student who may be desirous of ascertaining the ‘why’ 
and the ‘wherefore’ is left either to gain the information from 
several distinct sources or to accept mere statements without proofs. 

Any such objections cannot be urged against this book, which is 
a valuable treatise on the subject full of accurate information, and 
containing in its 666 pages solutions to most, if not all, of the pro- 
blems with which the engineering student has to deal. 

Commencing with the few necessary rules in mensuration that 
the student requires, the author includes all the divisions of the 
subject usually taken in text-books, together with much additional 
matter on Graphical, Numerical, and Experimental methods of 
solving problems. The subject of Mechanism is also included, and 
the various ‘tables’ (twenty-five in number) of Moments of Inertia, 
Useful Constants, Specific Gravities, Weights of Materials, Lo- 
garithms, etc., will save the student much valuable time. 

A large number of exercises are inserted at the end of each 
section. Many illustrative examples are fully worked in the text, 
and answers are given to all. 

The book is a most important contribution to the literature of the 
subject, and despite a few errors—which will, no doubt, be cor- 
rected when another edition is required—is a most invaluable 
work, 

It is exceedingly well printed and well illustrated. Altogether 
as a text-book on Applied Mechanics it will be found especially 
suitable for those who wish to get a thorough insight into the sub- 
ject. By such it is sure to be well received, and we heartily com- 
mend it to both teachers and students 





LITERATURE IN EVENING 


CONTINUATION SCHOOLS. 


[See “ SCHOOLMASTER,” August 27th, p. 334.) 








THE ROYAL SCHOOL SERIES. 





The GREAT STORIES of English Literature are Simply and Dramatically 
RE-TOLD, with Illustrative Extracts, in the Royal Standard Author Series. 








1. Dickens, Longfellow, Coleridge. 


illustrated. Price 18. Gd. 


2. Defoe, Mackay, Campbell. 


Illustrated. Price 18. Gd. 





3. Goldsmith, Hawthorne, Montgomery, Moore. 
Illustrated. Price 1s. Gd. 
4. Marryat, Hemans, Southey. 
Illustrated. Price 1s. Gd. 


IVANHOE. Abridged and Arranged in Reading Lessons. Illustrated. Price 1s, Gd. 


THOMAS NELSON & SONS, 35 & 36, Paternoster Row, London, E.C.; Parkside, Edinburgh; and New York. 
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THE PRACTICAL TEACHER. XXXii 


APPROVED SCHOOL BOOKS 


By DR. CORNWELL, F.R.G:.S. 


‘We are qualified by ample trial of the books in our own classes to speak to their great efficiency and value. 
We have never known so much interest evinced, or so much progress made, as since we have 
employed these as our school books.—EDUCATIONAL TIMES. 


A SCHOOL GEOGRAPHY. 87th Edition. 3s.6d.; of ALLEN AND CORNWELL’S SCHOOL GRAM- 
30 on Steel, 5s. 6d. « 64 tion. er; or 18. 9d. 


‘Very superior to the common run of such books. It contains a good deal of ‘The excellence of the grammar published the late Dr. Allen 
useful matter of a more practical kind than usual, which the exercises are likely | Cornwell makes us almost despair of me por decided ome 














to impress on the mind more deeply than by the parrot system.’—A thenaum. this department.’—A thenaum. 
A SCHOOL ATLAS. Consisting of Thirty Small Map. A GRAMMAR FOR BEGINNERS. An Introduction to 
mpanion Atlas to the Author’s ‘School Geography.’ 2s. 6d.; or 4s.coloured. _ -  Allenand Cornwell's School Grammar. 86th Edition. 1s. cloth; @d. sewed. 


GEOGRAPHY FOR BEGINNERS. 66th Edition. 4s. ; ‘ This simple Introduction is as good a book as can be used.’—Spectator. 
@@ The Book is enlarged by a Section on Word-building, with Exercises 
or with 48 pp. o tions, 18. 4d. ons, 6d. Young Children. Es a 


*A very useful series of Educational Works of which Dr. Cornwell is either . : . 
author or editor. It (‘The Geography for Beginners”) is an admirable introduc- THE YOUNG COMPOSER. Progressive Exercises in 


ms p is a vast ren at 4 writing a g' . —r book, and Dr. Cornwell English Composition. 48th Edition. is. 6d. Key, 3s. 

own himself possessed of that rare combination of faculties which is required ‘The plan of the work is very superior. We are persuaded this little book wil’ 

for the task.’—Fohn Bull. be found valuable to the intelligent instructor.’— Westminster Review. 

SPELLING FOR BEGINNERS. A Method of Teaching POETRY FOR BEGINNERS. 4 Selection of Short and 
atthe sametime. 4 ition. Is. Easy Poems for Reading ‘and Recitation. r3th Edition. 1s, 


LONDON: SIMPKIN, MARSHALL, HAMILTON, KENT, &CO., LIMITED. EDINBURGH: OLIVER & BOYD. 


For Scholarship Students and R.1.U. Matriculation. 


THE PRACTICAL TEACHER’S JUXTALINEAR TRANSLATION of 


UN PHILOSOPHE SOUS LES TOITS 2/- 


With French Text, Explanatory Notes on Grammar, Idioms, &c., and IMPORTANT HINTS TO SCHOLARSHIP STUDENTS 
By ALFRED D. G. BARRIBALL, B.A. (Lond.), Lecturer on Languages at the Westminster Training College. 


The Teacher's Aid says: ‘The plan of having the Frerich text on one column of the page, and the English rendering on the other, is an excellent one. The 
book in this way serves a double purpose ; and certainly examination candidates, for whom this edition is more particularly intended, will find its judicious use a great help 
towards saving their time, and a certain road to success. The translator has not merely paraphrased the text, but has given throughout a very accurate and extremely 
readable rendering. We hope to see many more numbers in this new series of ‘‘ Scholarship” text books.” 


Office of the ‘Practical Teacher,’ 33, Paternoster Row, London, E.C. 

















J. CURWEN & SONS’ ANNOUNCEMENTS. 


GEMS FOR THE KINDERGARTEN. | THE AB G OF MUSIGAL THEORY. 


I.—Six Recitations with Actions. 
II.—Nine Action Songs with Music. By RALPH DUNSTAN, Mus.Doc. Cantab. 
III.—Nine Kindergarten Games with Music. 





| Plain and brief definitions, constant reference to examples, and numerous 


A T original and selected questions and exercises enable the student to e for 
: By ’ E. STU DLEY. te | any of the usual examinations. The book fills the want felt by Dr. panne in 
Head Mistress of Albert Road Infants’ School, Saltaire. his own work at the Westminster and Southlands Training Colleges, &c. 


A marvellous shillingsworth by a practising teacher who knows how to 
interest children and to write words that appeal to them. 


| Price One Shilling. 


Price, cloth, 2s. 


THE BEST SCHOOL MUSIC SERIES. 


Now issued in two parts, 6d. each, paper covers, as well as complete in cloth, 1/6. 4 s 
Referring to the description of Curwen’s Choruses for Equal Voices as 


T B t P 0 C K . T G L . , B 0 0 K * The Best School Music Series,’ a Doctor of Music in active practice writes :— 
' 


‘I thoroughly endorse the opening statement. I have used —— and —~ 
Tonic Sow-Fa. {two leading London music publishers] equal voice series in days gone by, 
but they are not to be compared with yours. I confine myself to your series 
now. To me, they are like Smith’s coffins, ‘‘Once used, always used.”’” 


@@ Lists gratis and post free. 


THE DOLL'S WEDDING. — ¢qarr op THE BEATING OF TIME. 


A Short Operetta for Chiidren. 
Written and composed by CLE MENTINE WARD. The chart, on a card, 9 by r1 inches, gives the Time Signatures in the Staff. 
and Solefa of all the measures, with diagrams shewing the motion of the hand 
or baton in beating the time distinctly. It will be found convenient to hang on 
the wall as a pictorial reminder of the subject. 


For Pupil Teachers’ Classes. 


A collection of popular English glees and part-songs, arranged for S.S.B. 


By J. SPENCER CURWEN. 


The dolls have a wedding, but forget the bridegroom, and have to call up 
the tinker, tailor, soldier, sailor, &c., as candidates. Plenty of characters. 
Easy unison music. Dialogue. 


Staff, 6d.; Tonic Sol-fa, 3d. Price Twopence. 














London: J. CURWEN & SONS, Ltd., 8 & 9,Warwick Lane, E: -C. 





PRACTICAL TEACHER’? 


ee When writing to Advertisers, our Readers wil oblige by mentioning ‘THE 


















































—e ee oe 


__XXxxiii THE PRACTICAL TEACHER. 
For Science Schools 
And Pupil Teachers. 


Now Ready. Crown 8vo. Extra Cloth, 220 pages. Price 2/-= 


‘Section One’ 


Physiography. 


THOMAS CARTWRIGHT, B.A., B.Sc. (Lond.) 


Head Master Finchley School of Science; Lecturer in Chemistry to the Middlesex County Council; Late Lecturer 
in Physiography to the Birkbeck Institution, Chancery Lane, E.C. 


WITH ONE HUNDRED AND SEVENTY-EIGHT ILLUSTRATIONS. 





” BESIDES COVERING THE REQUIREMENTS OF THE SCIENCE AND ART DEPARTMENT'S 
SYLLABUS FOR SECTION I. OF THE ELEMENTARY STAGE OF PHYSIOGRAPHY, THE BOOK ALSO 
COVERS THE COURSE TO BE TAKEN BY ALL PUPIL TEACHERS WHO ELECT TO TAKE UP 
THE OPTIONAL SUBJECT PHYSIOGRAPHY ACCORDING TO SCHEDULE V. OF THE CODE. TO 
THIS END, AN APPENDIX ON THE PROPERTIES OF THE LODESTONE, ARTIFICIAL MAGNETS, 
AND TERRESTRIAL MAGNETISM HAS BEEN ADDED. 











~' The School Board Chronicle says:—‘ Mr. Thomas Cartwright’s ‘‘ Section One” Physiography, as its uame indicates, deals with 
the main fundamental principles of physical science according to the first stage in the recent very necessary division of the syllabus in 
Elementary Physiography, in the Directory. In our preliminary notice of the book, on its first appearance, we gave the chief parts of the 
author’s own account of the experience which has determined his mode of treatment, his great emphasis on the importance of ample 
experiment, and his determination to make the utmost possible provision for experiment which text and illustration can make. The 
chapters therefore resolve themselves largely into groups of experiments, with explanation, commentary and illustration, prefaced with a 
list of the apparatus and materials required, and having sopended a series of recapitulation notes and questions on the work that has been 
done. Both plan and treatment are well adapted to the object of the course, which is to prepare a class for satisfying the requirements of 
the syllabus or a pupil-teacher for passing in the optional subject of Physiography. Such additionsas the latter purpose renders necessary 
are of course made to the chapters. No pains have been spared to make the book complete, and in every way serviceable. Almost every 
step is iy by clear, well-drawn illustrations. Questions already asked by the Department in these subjects are given in an appendix. 
It would be hard to suggest in what way more thorough provision could have been made for teaching under Section 1. 





The Educational News says:—‘ The author has founded his work skilfully, planned it thoughtfully, wrought it out intelli- 
ntly. . . . Anexcellent Index makes reference easy to all the chief points on which this highly efficient and praiseworthy book 
supplies trustworthy information.’ 


The Teacher’s Aid says :—‘ By their new departure in syllabus-making the South Kensington authorities, appreciating the wide 
area to be covered by a course in what has now become known as physiography, has wisely split the subject into a couple of sections, the 
first of which deals with the main fundamental principles of physical science. It is to meet the want thus created of a text-book Noy woe 
of the subjects included in this section that has fed Mr. Cartwright to prepare and publish this manual. There is rather more in the boo 
than is demanded by the syllabus as the properties of the lodestone, artificial magnets, and terrestrial magnetism have been discussed, and 
which rounds off the course more completely. The matter is treated well from the experimental side, and the various laws and definitions 
have been very cleary and concisely stated. The illustrations are both worthy of the book and of the well-known house which is 
responsible for its existence. ’ 


The Head Master of a large London P.T. Centre writes :—‘ Your book is without doubt, so far, facile princeps in the market. 
It will be in use here in the coming year. 


The Head Master of a London Board School writes:—‘ Teachers of Physiography (Section I.) will find this little volume of 
invaluable service. Every page bears evidence of a skilled practitioner’s hand. The matter, illustrations, and diagrams are al) that could 
be desired. Every experiment mentioned in the Science Directory is included. To economise the Teacher’s time, each chapter is 
preceded by a list of experiments and of the apparatus required, and followed by a concise recapitulatory summary and test questions. 
The book deserves, and will doubtless command, a very extensive sale. 





WRITE FOR SPECIMEN PAGES, AND CATALOGUE OF LATEST SCHOOL PUBLICATIONS TO 
THOMAS NELSON & SONS, 


LONDON : EDINBURGH : NEW YORK: 
35, & 36, Paternoster Row. Parkside. 37, East 18th Street. 
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Crown 8vo. Cloth. 420 pp. NEW AND 


GREGORY'S PHYSIOGRAPHIES 





ENLARGED EDITION. Price 2s. 6d. 


ELEMENTARY PHYSIOGRAPHY 


WITH NUMEROUS ORIGINAL ILLUSTRATIONS. 


By R. A. GREGORY, 
Oxford University Extension Lecturer; Honours Medallist in Physiography ; Formerly Computor to Solar Physics Committee, The Royal 
College of Science, South Kensington ; Fellow of the Royal Astronomical Society. 


With AN APPENDIX by THOMAS CARTWRIGHT, B.A., B.Sc. (Lond.), 
First-class Honoursman in Chemistry, Science and Art Department ; Lecturer in Chemistry to the Middlesex County Council, &c. 


UNSOLICITED T 

J. BANNISTER, Esq., Stepney Pupil Teachers’ School, Trafalgar Square, E., 
writes —' We like the book very much and intend to use it at once.” 

J. W. SMITH, Esq., B.A., (Lond.), Central Higher Grade School, Hull, 

-—‘lam delighted with the book, and have at once introduced it here.’ 

Miss E. J. CLAYDEN, P.T.’s Central Classes, Simms Cross, Widnes :— 
***Gregory’s Physiography ” is simply splendid, and I intend it to supersede the 
ordinary ‘* VEY Sh Geography” in use in my classes.’ 

A. HARVEY SMITh, Esq., Wesleyan Higher Grade School, Hanley, writes :-— 
*I consider it is most admirable and thorough. It is certainly a more complete 
manual thay any I have previously seen on the subject.’ 

D. RENTON, Esq., School-house, Macduff, writes :—‘I have now carefully 
examined the Physiography, and have no hesitation in s: xying that it is one of the 

books on the subject that 1 know.’ 

ARTHUR WHEATLEY » Esq., B.A., B.Sc., Lecturer on Physiography, Tech- 
ical u College, B Bradford, writes — “The best I have seen. I shall recommend it.’ 





ESTIMONIALS. 


A LONDON SCIENCE WRITER AND LECTURER says: —* Gregory’s 
book on Physiography i 4 truly excellent, and meets all the wants of the student in 
a thorou workmanlike way. 

OH MALEY, Lecturer on Physiography, Poplar, E., writes :—‘ Shall 
certainly recommend i it this season.’ 

JAS. WALLIS, Esq., St. Thomas Charterhouse Pupil Teacher Centre, Goswell 
Road, E.C., writes :— "Tes great feature is the splendid way in which the Physical 
and Astronomical phy is treated.’ 

JAS. WAUGH, Esgq., B.A., Higher Grade School, Howard Gardens, Cardiff, 
writes :—‘I am so pleased with it that I intend to introduce it into my school. It 
is just such a book as I have wished for a long time—one simple enough to be used 
almost as a Geographical Reader, and at the same time just condensed enough to 
make suitable answers to the science questions. {[ am particularly pleased with the 
Astronomical part, Your manner of dealing with this ‘difficult section of the 
Syllabus, and the accompanying i ions, are capital.’ 





“New and Revised Bdition, with Supplementary Matter, by THOMAS CARTWRIGHT, B.A., B.Sc. (Lond). 


With sinasgeiauks Original Illustrations. Crown 8vo. 


Cloth. 304 pp. Price 4s. 


ADVANCED PHYSIOGRAPHY 


R A. GREGORY, 


Oxford { Vutocratey Extension Lecturer. 
NATURE says:—' We quntdeauly recommend the book to the notice of teachers, for 


F.RAS., ond J. C. CHRISTIE, F.G.S., 


Lecturer in Geology at the Glasgow and West of Sc ctland Technical ¢ College. 


it is certainly one of the most excellent expositions of the subject we have yet seen.’ 





JUST PUBLISHED. 


ROYAL SCIENCE READERS,—WALL SHEETS. 


Illustrations for the Lessons in 

Now Ready. 

Twenty-two Sheets mounted on One Koller. 
Or in Separate Sheets, Eyeletted 


FIRST SERIES. 
Illustrations printed in Tints. 


the * Royal Science Readers.” 
EFor Book I. 
Size of Sheets 21in. by 3rfin. Price 108. 6d, per Set. 


at the Corners, price 18. each, 


CONWTENTsS. 
° LLY (Les }. WOOD (Lesson 2). . PUTTY (Lesson 3). 16.1!SLATE hae ar‘ 

2 THE CANARY Lesson 2) COCKS ‘AND. Ki SEEDS (Lessons 9 and to). 17. WHEAT (irs 

HENS (Lesson 20). | 9, AER (Lesson rr). 18. THE PERIWINKLE (Lesson 23). THE 
3. THE LEAD PENCIL (Lesson 3). BLACK 40. THE CAT (Lesson 12). SHRIMP (Lesson 27). 

LEAD ( nm 4) | 11. IRON (Lesson 13). 19. ey PEAS (Lesson 24). THE PO- 
‘ THE COW (Lesson s) 12. THA (Lesson 14), (Lesson 30). 

THE GOL a HE HER i< SNOW (Leon's) cao at. 20. 7H Ut ilevon ss) — 
Less }. = : . esson 17 21. esson 2 

. oe te er 5. COTTON (Lesson 19). 22. THE FLY (Lesson 20). 


+,* Pia Sheets have been prepared specially to facilitate the giving of Object Lessons in connection with the ROYAL SCIENCE 
READERS. They provide, in an attractive and handy form, abundant material for this purpose ; the Series covering an exceptionally 
varied range of subjects. Second Series and Third Series in preparation. 


*Téachers will, we are sure, appreciate these valuable aids to their Science Lessons for Standard I.’ Soheat Guardion. 











THE ROYAL 


ILLUSTRATED. SC E N C E 
READERS. 


A GRADED SERIES OF OBJECT LESSONS. 





Book I. ‘Clear in style and the matter accurate.’—Schoo! Guardian. 
Book II. ‘Can be strongly recommended.’— Teachers’ Aid. 
Book III. ‘ Excellent alike in comceptiop and execution.’—Schoolmaster, 





May be used as General Readers, Science Readers, or or 
Object Lesson Readers. 


Book I.—For Standard I. Beautifully Illustrated, and containing 
Thirty Lessons, Poetry for Recitation, Summaries, and Word Lists. 128 pages, 
cloth ‘boards, 94. 

Book II.—For Standard II. Beautifully Illustrated, and containing 
Poetry for Recitation, Word Lists, Exercises on the Le: &c., & 6 
cloth boards, 10d. prema CRE KR he, 

Book III.—For Standard III. Beautifully Illustrated and contain- 
ing Poetry for Sect Word Lists, Exercises on the Lessons, &c., &c. 177 
__ Pages, cloth boards, 1s. 


TEACHER'S HANDBOOK to accompany the above Readers, 


containing Notes on Apparatus, Summaries of Lessons, and Blackboard Out 
lines. Interleaved with Writing Paper for Notes, cloth boards, price ls. 6d. 











THOMAS NELSON & SONS, 35 & 36, Paternoster Row, 


London, B.¢.; Parkside, Edinburgh; and New York. 
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ART. 


AW ILLUSTRATED RECORD OF THE RETROSPECTIVE ART EXHIBITION 
held at the South Kensington Museum, 1896. . Compiled and Edited by a 
Fister, Head Master Kensington School of Science and Art, Berkeley “oe 
—, Peony ey 156 Seren of the Work of the Gold and Silver Medal- 

my 4to, 21s, 

HISTORIC ORNAMENT. "A Treatise on Decorative Art and Architectural Ornament 
from Prehistoric Times. By. James Warp, Author of ‘The Principles of Orna- 
ment,’ &c. Volume I. Prehistoric Art; Ancient Art and Architecture ; Eastern, 
Early Christian, Pyzantine, Saracenic¢, Romanesque, Gothic, and Renaissance Archi- 
tecture and Ornament. With 436 Illustrations. Demy 8v6. 7s. 6d. 

Volume Il. Pottery, Enamels ; Ivories ; Metal Work ; Furniture ; Textile Fabrics ; 
Mosaics; Glassand Book Decoration. W ith numerous Illustrations. Demy 8vo. 7s.6d. 

LECTURES ON ART. By Sir Eowarp Poynter, P.R.A. A New Edition, containing 

= I weg an Introduction, and a Photogravure Portrait of the Author. Large 


MODERN ‘ARCHITECTURE. A Book for Architects and the Public. , By H. Hearu- 
cores STATHAM, F.L.B.A., Editor of Zhe Builder, and Author of * Architecture for 
vay Readers," &c, With numerous Ihistrations of c miemporary Buildings. 


ARCHITECTURE FOR GENERAL READERS: to which is added an Historical 
tch of Architecture. By H. Heatucore Staruam. With hundreds of 
Tiserst ons by the Author. Setond Edition, Revised. Demy 8vo. 12s. 

ELEMENTARY wy : os a Theoretical and Practical Introduction in the Art 
of Decoration. «By R. Ton. With rro Illustrations. Crown 8vo. 2s. 6d. 

FIGURE DRAWING ao ‘COMPOSITI ON: being a Number of Hints for the 
Sundent and Designer — ot Gi gy, of the Human Figure. By R. G. Harton. 
With soo Diagrams. 

THE THEORY AND practice “OF *DESIGN. An Advanced Text-book on Deco- 
rative Art. By F.G.Jacksox. With 700 Illustrations. Large crown 8vo. 9s. 
DECORATIVE DESIGN. An Elementary Text-book of Principles and Practice. By 

G. Jacxsow. Fully Illustrated. ‘Third Edition. Large crown 8vo. ™ 6d. 

sTuDies IN PLANT FORM AND DESIGN. By W. Mivciey and A. E. V. 

Licey. With numerous Ilystrations. Second Edition. Demy 8yo. 4s. 

WOOD CARVING. Py Jos. Pumurrs. A carefully Graduated and Educational 
Course of Wood Carving, specially adapted for Schools and Technical Classes. 
With :3-Jllustrations, 5s. 6d.: 15 Full-size Shaded Working Drawings, 5s. 

THE ANIMAL IN DECORATION. By M. 4 Vernevit. Introduction by M. E. 

RASSET. (In to Parts (60 Plates) 8/- net e 

PLANTS, AND THEIR APPLICATION TO ORNAMENT. Edited by EvcEnr 
Grasset. This magnificent work contains 72.Coloured Plates, consisting of 24 
Floral Designs, with two samples of each, showing their ornamental application. Ig 

ortfolio, £5 Ss. net. 12 Parts of net each. 

MODEL DI DRAWING AND SHADING FROM CASTS. By T. C. Barrietp. A 
Complete Guide to the Elementary and Advanced F xaminations in these subjects. 
With Iustrations by the Author. Crown 8vo. 2s. 6d. 

SCIOGRAPHY ; or, Parallel and Radial Projection of Shadows. Being a Course of 
Exercises for the use of Students in Architectural and Engineering Drawing. By R. 
Pratt. With numerous Plates. Oblong 4to. 7s. 6d. 

PRINCIPLES OF ORNAMENT. By James Warp. Edited by G. Arrcuison, ALR.A. 
Fully Tiiustrated. New and Enlarged Edition. Crown 8vo. 7s. 6d. 

THE CHARACTERISTICS OF STYLE: an Introduction to the Study of the His- 
tory of Ornamental Art. By RK. N. Wornum. Ninth Edition. Royal 8vo. 8s. 


SCIENCE. 


MEASUREMENT AND WEIGHING: a First Year's Course in Elementary Ptactical 
Physics. For Organised Science a a Epwin Epsgr, Associate of the 


Royal College of Science, London. Crow 
ane oe Ue AND MENSURATION, with Answers by Henry 

vires. Crown Svo 
FIRST PRINCIPLES oF ‘MECHANICAL AND ENGINEERING . DRAWING. 
A Course of Study adapted to the Self-Instruction of Students and Apprentices of 
* Mechanical Engineering in all its Kranches. And for the Use of Teachers in Technical 


and Manual Ivstruction Schools. By H. Ho.r-Burrerrit, M.E. With up- 
wards of 350 Diagrams in Illustration of the Principles of the subject. Demy 8vo. 


7s. 6d. 

A TEXT-BOOK OF MECHANICAL ENGINEERING. By Wicrxid J. Linguam, 
M.1.Mech.E., Head of the “nginecering ge ae at the Goldsmiths’ Company's 
Institute, New Cross, Third Edition. 10s. 6d. net. 

MACHINE CONSTRUCTION AND DRAWING (Elementary and Advanced). 
A key to the Examinations of the Science and Art Department. By Henry 
Avams, M.inst.C.E., M. — M.E., F.S.1., oy a Pe gece « of Engineering at the 

of London College. 2 vols. Crown 8vo. 

ILLUSTRATIONS Or HE PRINCIPAL NATURAL ‘ORDERS OF THE VEGE- 

TABLE KINGDOM, By D. Ouiver, F.R.S., late Professor of Botany, 
University College, London. New Faiuo tog Plates, colwured. Royal 8vo., 
10s. 6d. 


PRACTICAL PLANE AND SOLID GEOMETRY, A Treatise containing Solutions to 
the Honours Questions set at the Examinations of the Science and Art Department 
Ta gaye Lr Fully Iilustrated. By T. . Evans and W. W. F. P x ihe 

E.., South-West !.ondon Polytechnic Institute.. Demy 8v 
KEY. TO  EximinaTiONS OF SCIENCE AND ART DEPARTMENT. Subject 
THE.—BUILDING CONSTRUCTION By Heney ADAMS, M.Inst.C.E., 
ae x “a £., &c., Professor of Engineering at the City of London ( Mege. Crown 


PRACTICAL PLANE AND SOLID “ag pansy A Key to the Examinations of 


the Science and Art aaa ade F Henry Ancet, Lecturer on Geometry at the 


Birkbeck Institute, Woolwic ‘ syrechaic, &c. Gold Medallist. Crown 8vo. 3s. 6d 
AMERICAN SCIENTIFIC PUBLICATIONS. 
Messxs. (OHAPMAN & HALL now hold the exclusive agency for the sale in this 


country, on the Continent, and in the Colonies, of the important Scientific, Educational, 
and Technical Works published by Messrs. WILEY & SONS of New York, dealing with 
Military and.Naval Engineering. Astronomy, Chemistry, Assaying, Civil and Mechanical 
Engineering, Metallurgy and Mineralogy, and Physics. 

NOTICE.—The above books, diagr»ms, models, 
Show Room of Messrs. Chapman & Hall's premises, t 
mechanical and other models, vases, diagram., and drawing examples. 
free 


&c., can be inspected in the 
wether with a vast assortment of 
Catalogues post 


CHAPMAN & HALL, Ltd., 11 
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is designed to ‘take the place of clay, and the yo 
and France, and known as French modelling paste, &c. 
industrial arts, and in school teaching, and is 


it requires no water or heat to soften it, and it is im; 
affected by heat, by cold, or by damp. 

Its retail price is 4s. 3d. per Ib. in bulk ; 
per lb.; postage extra. 
modelling paste. 


roved | 


By WM. HARBUTT. With Illustrations. 


haa Sag ory OF MINING. Arranged by E. 
W. Sati, M.A., B.Sc., F.G.S. These Dis 


Gracory, F. 
cannot be experimentally demonstrated or 


ing of Physiography. ‘Iwelve sheets, 


are illustrated upon each 
£2 2s. net the set of ra. 


No. 111.—Average Percentage ( mp sition of Ordi 


V.—Losses per acre during a four-course rotation. 


MODELS. 


Minute by Science and 





CHAPMAN & HALL'S EDUCATIONAL PUBLICATIONS, | 
PLASTIOINE. swisinis 


PLASTICINE 


- Howarp, 
igrams have been 
sessions with the list given in the Directory of Science and -Att (189s). 
object has been to supply a really useful selection at a very moderate cost. 
sheets, size 30 in, by 40 in., and in most cases several objects are illustrated upon-each, 
Price, 21s. net the set of ra; on rollers and varnished, £2 2s. net the set of r2, 
TERRESTRIAL AND ASTRONOMICAL PHENOMENA AND OBJ ECTS. By RA. 
.A.S., author of ‘ Elementary Physiography,’ 
&c. These Diagr ams have been prepared to illustrate Phenomena and Object’ which 
easily observed. 
Science and Art considers such illustrations to be indispensable to the efficient teach- 
size 30 in. by 40 in. 
Price, 21s. net the set of twelve ; 


‘ 





New|. 


Material, 


ous preparations made in 
, in the fine arts, in technical and 


THE CHEAPEST AND BEST NOW TO BE HAD. 
PLASTICINE is always in a’plastic and ductile state. fit it for mo 


ielling purposes; 
y constant use. It is got 


or if done up in 1-Ib. packets, ds. ga. 
A price considerably lower than that of any existing foreign 


HARBUTT'S PLASTIC METHOD, 


AND THE USE OF PLASTICINE 
In the Arts of Writing, Drawing, and Modelling in Educational 


Work. 


Crown “4to., 4s 


DIAGRAMS FOR CLASS ‘TEACHING. 


(Adapted to the Requirements of the oe and Art Department.) 


M.A., F.G.S, and 


arranged in 
The 
Twelve 


‘The Planet Earth* 
‘The Departrgent of 


and about six subjects 
mn rollers and varnished 


BOTANICAL. 

ILLUSTRATING A PRACTICAL METHOD OF TEACHING BOTANY. By Pro- 
fessor Hunstow, F.L.S.. Nine sheets coloured, 42 in. by 31 in., £2; on rollers and 
varnished, £5 3s. 

MACHINE DETAILS. 

SIXTEEN COLOURED DIAGRAMS. By Professor Unwin. 41 in. by 23 in., £2 2s.; 
on rollers and varnished, £3 14s. 

PRINCIPLES OF AGRICULTURE. 
Set of five Diagrams, by R. Waxincron, F.R.S, 
I. BAe pe STAGE). Ss. 2d. net. 
Goin, by pon and Avérage Composition of Ordinary Crops in Pounds per acre, 
om. 
isnt IV., ADVANCED STAGE). 8s. 84: net. Set of four Diagrams. 
Il. ikcoden ige Composition for the whole Bodies of Farm Animals, 26 in. by 
° in. 


ry Cattle Foods, soin. by s8in 
No. IV.—Nutritive and Manurial Value of Various Foods, 50 in. by 


58 in. 


Size, 3 ft. 4 in. by 4 ft. 4 in. 


SYLLABUS OF ART EXAMINATIONS. 


irt Department 


MODEL DRAWING, 


ELEMENTARY AND ADVANCED STAGES. 


Models and Vases prescribed by the Science 
above Art Examinations. ‘These Models and Va 
Authorities, and are specially 1 


The Entire Collection consists of: 


. Cuse—Small | 








mufactured for Cuarman & H 


10. 


and Art Department for use at the 
have been duly approved by the 
ALL, LIMITED, 


| 1. Vase—Bottle. 5 Square Prism. 
2. Vask—Majolica Vase 6. Cone. } 21. SQUARE PyRaAMip, 
| 3. Vase—Large Earthen- | 7. Cytinpe: 12. SKELETON CUBE. 
ware Vase. 8. Hexaconac Prism. 13. SrHere. 
4- Cuss—Large. g TRIANGULAR Prism. 14. Rive. 
Price in Box, complete, £4 net. 
Set for Elementary Stage (Subject 3,—First Figure), £2 16s. net. 
Set for Advanced Stage (Subject g4.—Second Figure), £1 4s. net. 
’ 
| CASTS. 
Messrs. Chapmaii & Hall have .a series of upwards of goo different Casts, a 
mumber of which are made by them from original nd copyright <iesigns, and from 
exhibits in the South Kensington Mtseum. The selection and manufaciure are under the 


peronal supervision of the Art Master of one of t 


A a = a of these Casts 
of Art, Art Classes, 
Schools. Price Bs. 


& COUPON PRINTED BY Eyre & Sporriswoopk, //er Aflajesiy’s Printers, LOWNS 
PRACTICAL TEACHER PurRLIsSHED BY Tuomas Neison & Sons, PROPRIETORS, AT THE OFFICE OF 
OCTOBER 1898. TEACHER,’ 33, PATERNOSTER Row, Lonpoks, E.C. 


PARK ROAD, 


e largest Art Schools of England. 


especially selected for the use of Schools 
Technical Schools, and Public and Elementary 





, Henrietta Street, ‘COVENT GARDEN, w.c. 


N.E., and 
*THE PRACTICAL 
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Reduced Specimen—Pictures and Diagrams for Object Lessons. 
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Female Flower (enlarged). 









Grains of Lupulin (magnified). 
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Inflorescence of Hop or Strobile. 
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EXACTLY SUITED TO THE NEW CODE. 


ROYAL DRAWING SERIES. 








| ROYAL ROYAL 
GRADUATED DRAWING BOOKS. | GRADUATED DRAWING CARDS. 
Fifteen Books. Price 2d. each. Seven Packets. Thirty-two Cards. Price 1s. each. | 








/ROYAL DEMONSTRATION DRAWING SHEETS. Four Sets of Twelve Sheets 
(tg by 14 inches). On Manilla Paper, mounted on Roller, price 5s. per Set. On 
Cardboard, in strong Case, price 6s. per Set. 

No. L, for Standards 1 and 2; No. IL, for. Standard 3; No. III., for Standard 4; 

No. IV., for Standards 5 and 6. 





ROYAL BLANK SCALE 
ROYAL SCHOOL AND HOME DRAWING BOOKS. 


DRAWING BOOKS. Price 1d. 


| Three Books. { Stand. IV. Drawing to Scale. For Use with School and Home Series, etc. 
| Price 3d. Stand. V. Geometry. —— 
each, ( Stand. VII. Plans and Elevations. DRAWING EXAMINATION PAPER. 


11 by 7} inches. Printed Heading. 





Very handy. Contain Examples, Exercises, 
and Examination Questions. Superior Cartridge Paper, price 2s. 6d. per 100. 


Ordinary Paper, price 1s. 6d. 








UP-TO-DATE. FOR CODE 1898. 





ROYAL ENGLISH ARITHMETICS. 


Scheme A. Scheme B. 
Seven Books in Paper or Cloth. Seven Books in Paper or Cloth. 


ROYAL PROGRESSIVE TESTS (Scheme B). 


Gin Desks. Price 34 tath. ) Six xe nred Cards. ts. per wows 
Teachers’ Edition, with Answers. or 2 .. 36 Cards, with Tests on one side and 
Bites od \ Department Sums and Mental Arithmetic on 
= the other. Answers with each Packet. 





ROYAL ARITHMETIC EXERCISE BOOK. 


32 Pages. Printed in Squares. Price rd. 





THomas NELSON AND Sons, London, Edinburgh, and New York. 
















































































NEW BOOKS FOR THE INFANT SCHOOL. 








NOW READY. NELSON’S 
INFANT SCHOOL SONG BOOKS, Nos. L & IL 


A Collection of Songs, Old and New; Action Songs; Musical Games; Marches; Hymns, etc. 


With Music in Staff and Tonic Sol-fa Notations, and Pianoforte Accompaniments, 


Cloth limp. Price ls. 6d. each. 
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KINDERGARTEN COLOURED C DRAWING ‘BOOKS. 


In Five Books of 16 Pages each. Price 2d. each. 
FIRST BOOK contains Easy Common Objects and Elementary THIRD BOOK contains Designs in Tile Work, Common Objects, 


Designs in Straight Lines. Flowers, Animals, etc. 
SECOND BOOK contains more Advanced Common Objects and | FIFTH BOOK contains Plans, Maps, and the Compass, for Stan- 
Ornamental Designs in Straight and Curved Lines. | dard I. 
SIXTH BOOK contains Maps of the Geographical Terms, for Standard II. 


KINDERGARTEN DRAWING BOOKS. 


16 Pages. Price 1d. each, 
The Royal First Drawing Book—Simplest Right-lined Forms | The Royal Fourth Drawing Book—Advanced Figures and 








i Regular Figures. Ornamental Designs. 
The Royal Second Drawing Book—Advanced Regular Forms |. The Royal Fifth Drawing Book—Plans, Maps, and the Com- 
and Ornamental Designs. ass, for Standard I. 
The Royal Third Drawing Book—-Curves, Curved Figures, and | The Royal Sixth Drawing Book—Maps of Geographical Terms, 
Ornamental Designs. for Standard II. 





ROYAL KINDERGARTEN BLANK DRAWING BOOK. 


For Use with the Royal Coloured Kindergarten Drawing Cards. 24 Pages. Price 1d. 


ROYAL KINDERGARTEN COLOURED DRAWING CARDS. 
In strong Cloth Case. 28 Cards in Packet. Price 2s. 


Son! I. Easy oom, Elementary Designs § in Tile Work, Common | Objects, etc., in Straight Lines. 























ROYAL CROWN READER, STANDARD O. 
COMBINED PRIMER AND INFANT READER, 
With many Coloured Illustrations. 96 Pages. Price 7d. 





THomAs NELSON AND Sons, London, Edinburgh, and New York. 
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THE 


ROYAL SCIENCE READERS. 





A Graded Series of Object Lessons. 
BOOK I. (9d.) BOOK Il. (10d.) BOOK Ill. (Is.) 
The Holly. Sliding on the The Snake. The Dog, I. The Snow-drop Paper. 
The ener. Ice. Cork. The Dog, II. The Donkey. The Snail. 
The Lead Pencil. A Reel of The Pigeon. Chestnuts. ¢ Cocoa-nut. The Senses. 
Black-lead. Cotton. Barley. Stone. h The Bee. 
The Cow. Cocks and Hens. Steam. Coal. The Onion. Cocoa & Chocolate. 
Water. Slate. The Sh Apples, and the and Chicks. Sun, Moon, & Stars. 
The Gold-fish. Wheat. All about a ool. The Earth-worm. 
A Lump of The Periwinkle. Penny. The er. The Hyacinth. Condensation. 
Putty. Peas. The Horse. The Crab. The Plaice. Clouds and Rain. 
Seeds, L. The Herring. » Needles and Pins. Evaporation. The Oak. 
Seeds, II. Picking Butter- The Sugar-cane. The Primrose. The Cherry-tree. Milk. 
The Air we cups. How Sugar is Sulphur. The Spider. Matches. 
Breathe. The Shrimp. Made. The Creeping lass. Tadpole and Frog. 
t. A Block of The Sparrow. Caterpillar. A Weed, I. A Pair of Bellows. 
The Metal called Salt. Clay. The Beautiful A Weed, II. Flour and Bread. 
Iron. The Fly How Bricks are Butterfly. The Mouse. The Body, I. 
Tea. The Potato. Made. The Cabbage. Leather. The Body, II. 
Snow-fiakes. Pogtry. The Flat Fish PorTry. Violets & Pansies. Poetry. 
Wood. SUMMARIES AND called the Sole. EXERCISES ON The Hedgehog. EXERCISES ON 
The Rabbit. Worn Lists. Coffee. THE Lessons. The Soil. THE Lessons. 


























TEACHER’S HANDBOOK. (Is. 6d.) 


HINTs ON Opject Lessons, SCHOOL MusEUMS, ETC.—BLACKBOARD SUMMARIES OF ALL LESSONS IN 
Books IL., IL, Anp III.—SuGGEsTIONS FOR EXPERIMENTS—NOTES ON APPARATUS. 





These Books, for Standards I., Il., and III., are arranged to suit all requirements 


| CENERAL READERS. 


They contain the necessary 





as 


SCIENCE READERS. 


The contents of each book 
number of interesting read-] are in exact accordance with 
ing lessons, carefully graded, | the Code Schemes for Science 
brightly written, and fully illus-} as a Class-Subject. The 
trated, with a selection of | books are edited by the Chief 
poetry, spelling lists, notes, and | Science Demonstrator of one 
summaries. Each book con- | of the largest English School 


OBJECT-LESSON READERS. 


They are invaluable aids in 
giving the Object Lessons which 
are now compulsory. The read- 
ing matter and diagrams will 
prove most useful in suggesting 
a suitable course of lessons, and 
in supplying matter for their effec- 


























tains a coloured frontispiece. Boards. tive illustration. 
The Teacher's Handbook | The Teacher's Handbook | The Teacher's Handbook 
will be found useful in sug- | gives full notes on the ap-| supplies blackboard summaries, 
gesting interesting conversa- | paratus necessary for the | suggestions for experiments, and 
tions on the subject-matter of | proper illustration of each] general notes on object- lesson | 
the lessons. lesson. teaching. 
| NOW READY. 


“ROYAL SCIENCE READERS” WALL SHEETS. | 


A Series of 22 Sheets, 21 inches by 31 inches, printed in Tints on tough Manilla Paper, and mounted 
on Roller to turn over. Price tos. 6d. 


These diagram Sheets have been specially drawn to illustrate the lessons in Royal Science Reader I., and contain 
many new pictures and diagrams designed to make the Science or Object Lessons more interesting and instructive. 


Diagrams for Readers II. and III. are in preparation. 


Tuomas NELSON AND Sons, London, Edinburgh, and New York. 
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“ROYAL SCIENCE READERS” WALL SHEETS. 


(Reduced Specimen.—Size of Sheet, 21 in. by 31 in.) 








f Air needed for Combustion 








Air escaping from Bottle 














Blowing the Fire 








BOOK I.—Lesson 11. Air. 


T. Nelson and Sons) (London and Edinburgh. 

















READY SHORTLY. 


ELEMENTARY OBJECT LESSONS IN FRENCH. 


By ALEC CRAN, M.A., 


Senior French Master, Royal High School, Edinbursh; Examiner in French and German for the University of Aberdeen. 





Post 8vo, cloth. With many Illustrations. Price 1s. 6d. 


| 

| In this book French is taught by a carefully-graded series of Reading and Conversation Lessons, which are fully 

| illustrated by pictures and diagrams. To each Lesson is appended a Grammar Section, in which the simpler forms of 
the language are explained and illustrated. The book also contains Exercises in Phonetics, a Synopsis of Grammatical 

Rules, and French-English and English-French Vocabularies. 





A Companion to German Grammars. 


OBJECT LESSONS IN GERMAN. 


(Being a Translation of ‘‘ Object Lessons in French,” by Alec Cran, M.A.) 
By J. J. TROTTER, M.A, 


German Master, Royal High School, Edinburgh. 





Post 8vo, cloth. With many Illustrations. Price 1s. 6d. 
German taught by a Natural Method. A New Application of the Object Lesson. 
JUST PUBLISHED. 


OBJECT LESSONS IN FRENCH. 


By ALEC CRAN, M.A, 


Senior French Master, Royal High School, Edinburgh; Examiner in French and German for the University of Aberdeen. 
Post 8vo, cloth. With many Illustrations. Price rs. 6d. 














French taught by a Natural Method. A New Application of the Object Lesson. 








METHOD. —In this book French is taught by a series of conversational lessons in French, which are fully illustrated 


Fea and — ° 
CONTENTS.—t. Graded Dialogues between the teacher and the pupils on things of every-day life, as, The 
Human Body, Health, Home, School. The odjects of the conversations are all clearly shown in the 
pictures which accompany the lessons. 
2. Conversational Lessons on Grammar, which will serve as examples for an indefinite number on 
similar lines. 
Reading Lessons from French into English, and vice vers. These may be used as a basis for 
further conversations. 
Vocabularies (English-French and French-English), so prepared that pupils may be able to turn 
to advantage such knowledge of Latin as they may possess, 

An Inspector writes: “The very book I have long been waiting for. It is an admirable book for beginners. Used along with some simple 
grammar, it should be simply invaluable in interesting children in common things, and in giving them command of a good vocabulary of the 
words in common use in conversation,” 

An Inspector writes: “‘ 1 make it a rule to refrain from any comment on the quality of books which publishers are obliging enough to send 
me, but I cannot help making an exception in the case of Object Lessons in French, which you have just done me the favour of sending me. 
It is in all respects admirable, and just the sort of book which I wish to see introduced, and which at once and throughout compels the practical 
use of the language.” 








Now Ready. Price 15s. per Set. 


FRENCH OBJECT LESSON WALL SHEETS. 


A Series of 11 Sheets, 21 inches by 31 inches, printed in Tints on strong Manilla Paper, and mounted on Roller. 
These Sheets contain the pictures from ‘‘ Object Lessons in French,” printed without the text, to serve as subjects 
for oral conversation. 





Tuomas NELSON AND Sons, London, Edinburgh, and New York. 


























































FRENCH OBJECT LESSON WALL SHEETS. 


(Reduced Specimen.—Size of Sheet, 21 in. by 31 in.) 
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THE BEST AND CHEAPEST OBJECT-LESSON SHEETS. 





THE ROYAL PORTFOLIO OF PICTURES AND DIAGRAMS 


FOR OBJECT LESSONS. 





FOURTH SERIES. 
USEFUL PLANTS.—I. 


1. Wheat, Oats, and Barley. 
. Cocoa and Chocolate. 
Grapes, Raisins, & Currants. | 
Spices—Clove, Allspice, Nut- | 
Cocoa-nut Palm. (meg. 
. Flax. 
. Bamboo. 
India-rubber, or Caoutchouc. 


Printed in COLOURS on stron 
Single Sheets, price 





PLANT LIFE. 


JUST PUBLISHED. 


Price 15s. each. 


CON TEN T Bu. 
FIFTH SERIES. 
USEFUL PLANTS.— II. 

Maize, Rice. 

Lentils, Peas, Beans. 

Tea. 

Sugar. 

Date, Banana. 

Tobacco, Indigo, Opium. 

7. Hemp, Jute. 

8. Osiers, Canes, Basket-work. 





I. 
2. 
3 
4 
5. 
6. 


Fourth, Fifth, 
For Object Lessons on Useful 


and Sixth Series. 
Plants. 


SIXTH SERIES. 
USEFUL PLANTS.— IIL. 


. Potato and Artichoke. 

Cotton. 
Coffee and Chicory. 
Hop and Liquorice. 
Orange and Lemon. 
Ginger and Cinnamon. 

. Tapioca. 

8. Olive and Castor Oil. 





Manilla Paper. Size, 34 in. by 30} In. Each Series of Sheets on one Roller. 
each. With Metal Mounts at Top and Bottom, price 2s. 6d, each. 





10s. Gd. 

. The Cat. 

The Cow. 

The Horse. 

The Rabbit. 

The Mouse. 

A Fish. 
. The Plaice. 


FIRST SERIES. | 
| 


Printed in TINTS on strong Manilla Paper. 
Single Sheets, price Is. 6d. each. With Metal Mounts at Top and Bottom, price 2s. each. 





con TENT sB. 


SECOND SERIES. 
10s. 6d. 
1. The Mole. 
2. The Hedgehog. 
3. The Common Snake. 
4. The Frog. 
5. The Garden Snail. 
6. The Earth-worm. 
7. The Spider. 
Size, 34 In. by 30} In. 


NATURAL HISTORY. 


THIRD SERIES. 
12s. Gd. 
. Paws and Claws. 2. Tails. 
Tongues. 4. Teeth. 
Hair, Fur, and Wool. 
Beaks of Birds. 
. Feet of Birds. 
Forms of Insects. 
. Insect Structures. 





Each Series of Sheets on one Roller. 





FIRST SERIES. 
15s. 
. How Plants Grow. 
. Roots and Tubers. | 
Structure of Stems. 
. Running and Climbing Stems. 
Leaf-buds and Flower-buds. 
. Forms of Inflorescence. 
. Forms of Fruit. 








Single Sheets, price 





SCON TEN T 8. 


SECOND SERIES. 
17s. Gd. 


| t. Parts of a Flower. 


2. Irregular Flowers. 


| 3. Fertilization. 


4. Dispersion of Seeds. 
5. Simple Leaves. 

6. Compound Leaves. 
7. Leaf Details. 


Printed in COLOURS on strong Manilla Paper. Size, 34 in. by 30} in. 
ts. 6d. each. With Metal Mounts at Top and Bottom, price 3s. each. 


PLANT LIFE. 


THIRD SERIES. 
17s. Gd. 
1. Carnivorous Plants. 
2. Ferns. 
3. Mosses. 
4. Lichens, 
5. Fungi. 
6. Algz, or Water Weeds. 
7. Parasites. 
Each Series of Sheets on one Roller. 








Tuomas Ne.tson anp Sons, London, Edinburgh, and New York. 




















